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ESS Project No. L127-005.01

Dear Ms. Babiker:

Enclosed for your review is one paper copy and one electronic version of our test report, dated September
9, 2019, for the ethylene oxide scrubber emission test conducted at Long Island Sterilization in Hauppauge,
New York, on July 11, 2019. The results of this test demonstrate that the facility scrubber in compliance
with its permit emissions limits.

Please contact me at (401) 330-1228 or epearson@essgroup.com if you have any questions about this
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Sincerely,

ESS GROUP, INC.

Ci b i
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1.0 INTRODUCTION

ESS Group, Inc. (ESS) was retained by Long Island Sterilization (LIS) to perform an air emission
measurement program at the LIS facility in Hauppauge, New York. The purpose of this program was to
determine the ethylene oxide (EtO) removal efficiency (RE) of a Damas Corporation wet scrubber and an
Anguil Environmental Systems catalytic oxidizer that control EtO emissions from two sterilizers and
associated sterilization operations. The wet scrubber is the primary control device, controlling EtO
emissions from the sterilizer evacuations. The oxidizer is a secondary control device operating in series
with the scrubber, controlling EtO emissions from the scrubber as well as emissions from the aeration room
and the vents over the sterilizer back doors.

This test program was conducted in conformance with a permit to construct (No. 1-4734-00743/00001)
issued by the New York State Department of Environmental Conservation (NYSDEC). This facility uses
more than 10 tons of EtO each year. Therefore, as required by the permit to construct, and in accordance
with 40 CFR 63 Subpart O, the scrubber must achieve an EtO removal efficiency (RE) of 99% during the
first re-evacuation of the sterilizer chamber, and the oxidizer must achieve an EtO RE of 99% or a 1 part
per million outlet concentration, whichever is less stringent, during venting of the aeration room.

Testing was conducted on July 11, 2019 by Eric Pearson of ESS and CK Environmental, an ESS
subcontractor. Ron Kramer of LIS coordinated the test and provided process and logistical support. Nahla
Babiker of the NYSDEC was on site to observe the test program.

In consultation with the NYSDEC observer, testing was completed only on the wet scrubber due to technical
issues that prevented isolation of aeration room emissions from sterilizer emissions in accordance with the
planned test schedule. Testing of the oxidizer and the associated aeration room emissions is currently
planned for October 2019.

Section 2.0 of this report summarizes the results of this measurement program. Section 3.0 describes the
process and associated control equipment. Section 4.0 describes the test methods used, and Section 5.0
describes the quality control plan for this test program. Field data sheets, process data and other pertinent
documents are included in the Appendices.

2.0 SUMMARY OF RESULTS

2.1 Sterilizer Re-Evacuation and Wet Scrubber Removal Efficiency

The scrubber EtO removal efficiency was measured during the first re-evacuation from each sterilizer over
three sterilization cycles (two cycles from Sterilizer 1 and one cycle from Sterilizer 2). During these tests,
the sterilizer chambers were empty. Each of the three test periods (re-evacuations) was 10 to 15 minutes
in duration.

EtO emissions at the scrubber outlet were measured following the test methods described in 40 CFR 63.365
and EPA Method 25A (40 CFR 60 Appendix A). EtO emission concentrations were directly measured with
a total hydrocarbon (THC) flame ionization detection (FID) analyzer calibrated with propane and EtO
compressed gas standards so that the outlet concentrations are expressed as EtO. The Method 25A data
were recorded on a data logger, thus yielding continuous real-time data. Gas flow rate measurements were
continuously recorded during each test period using a pitot tube and manometer, following EPA Methods 1
and 2.

For each first re-evacuation, the mass of EtO loaded to the sterilizer was calculated from the pressures and
temperatures of the sterilizer before and after charging. In addition, the weight loss of the EtO cylinders
used to charge the sterilizer also was recorded. The residual mass of EtO in the sterilizer after the first re-
evacuation was calculated from the pressures and temperatures of the sterilizer. This residual was
subtracted from the EtO loaded to calculate the net mass of EtO applied to the scrubber inlet.

The scrubber efficiency measurement results are summarized in Table 2.1. Over the three test runs, the
RE ranged from 99.63 to 99.75 percent, averaging 99.68 percent, well above the permit requirement of 99
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percent. And, if a nominal 90 percent control efficiency is assumed for the catalytic oxidizer (operated in
series with the scrubber), the actual overall EtO RE during the sterilizer re-evacuations is 99.97 percent.

As shown on Table 2.1, the calculated EtO charged to each sterilizer differed from the measured EtO
charged (based on cylinder weighing) by approximately 6.7% over the three test runs. The reason for this
difference is uncertain, and may reflect a combination of inherent measurement/monitoring inaccuracies.
The average wet scrubber removal efficiency shown in Table 2.1 is based on the more accurate calculated
EtO charged.

3.0 PROCESS DESCRIPTION

3.1 General

The LIS facility sterilizes products used in the medical industry. The facility currently operates two identical
12-pallet Environmental Techtonics EtO sterilization chambers, each with external dimensions of
approximately 55 feet long x 8 feet wide x 6 feet high, and each with an internal volume of approximately
1685 cubic feet. The sterilant used in the LIS facility is 100% EtO. The evacuations from each sterilizer first
pass through an acid/water scrubber manufactured by Damas Corporation. The scrubbed gas then passes
through an Anguil catalytic oxidizer, which vents to the atmosphere directly through a stack approximately
60 feet above grade.

Upon completion of a sterilization cycle, product is moved from the sterilizer to a heated aeration room to
allow for final degassing of EtO from the product. The air exhausted from the aeration room is combined
with fugitive vent streams from the sterilization chamber areas and is vented directly to the catalytic oxidizer.
A schematic of the sterilization and control equipment is shown in Figure 3.1.

3.2 Sterilization Process

EtO is used in this sterilization process to destroy potential infectious contaminants found on medical
products. During a typical sterilization cycle, the materials to be sterilized are on pallets which are positioned
at the front of the sterilizer and then drawn into the sterilizer chamber on a conveyor system. The chamber
is then sealed and brought to a vacuum of approximately 45 kilo pascals (kPa) absolute. [One standard
atmosphere is approximately 101 kPa.] The chamber is then washed with nitrogen to reduce the oxygen
concentration, evacuated again to 45 kPa, then heated and humidified to 50 kPa with steam. When the
temperature and humidity have reached specified limits, 100% EtO gas is fed into the sterilization chamber
to 75 kPa, and then nitrogen is added to 90 kPa. The resulting EtO concentration within the chamber is 400
— 500 mg/L. This starts the exposure phase of the sterilization cycle. The duration of the exposure phase
varies in accordance with the materials being sterilized, and typically ranges from two to six hours.

Once the exposure phase is complete, the first re-evacuation begins. The sterilization chamber is
evacuated to 45 kPa over a period of approximately 30 minutes, and the evacuated gases are vented
directly to the scrubber. EtO emissions from the sterilizer are at their highest during the first evacuation.
Product sterilization is theoretically complete at this point of the cycle, however the product still may contain
unacceptable levels of EtO.

Residual EtO within the product is then removed by a process called nitrogen washing. Nitrogen is bled
into the sterilization chamber to 95 kPa and then evacuated to 45 kPa. At the LIS facility, two to four nitrogen
washes are used to remove residual EtO from the product, and these washes are referred to as the second,
third and fourth re-evacuations. Emissions of EtO during the washes are much less than those from the
first re-evacuation. After the last re-evacuation, the chamber is filled with fresh air and flushed for about 20
minutes before being unloaded. The air flush is vented to the oxidizer through vents near the rear doors of
the chamber.

© 2019 ESS Group, Inc. Page 2
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Upon completion of the sterilization cycle, the sterilized products are moved to the adjacent aeration room
to allow for further off gassing of EtO. The aeration room is also vented to the catalytic oxidizer to prevent
an accumulation of EtO within the room. The room is heated to approximately 110°F to increase the rate of
off-gassing from the product. The sterilized materials remain in the aeration room until product residual EtO
concentrations fall below the acceptable limits.

3.3 Damas Scrubber

A Damas Model 1000 3XP EtO scrubber (hydrolytic acid scrubber) is the primary control device in operation
at the LIS facility. The scrubbing process utilizes a sulfuric acid/water solution to convert EtO to ethylene
glycol (EG). The pH of the scrubber liquid is maintained below 2.5, and is continuously monitored and
displayed on a digital panel meter.

Sterilizer exhaust gas is broken into small bubbles as it leaves the distribution manifold at the base of the
scrubber body. EtO is absorbed by the scrubber liquid as the bubbles move toward the surface of the liquid.
A fan pulls the remaining gas from the head space over the scrubber liquid, combines it with make-up air
and vents the EtO/air mixture to the oxidizer. Including the make-up air, the total gas flowrate from the
scrubber is approximately 300 scfm.

As the EG accumulates, the liquid volume in the scrubber vessel increases. When the liquid reaches a
prescribed level (slightly lower than the maximum level), liquid is first neutralized with caustic and then
pumped over to an adjacent holding tank, and fresh acid solution is added to the scrubber vessel. The liquid
in the holding tank is shipped off-site for recycling.

3.4 Anquil Catalytic Oxidizer

The Anguil Model 30 catalytic oxidizer has a design capacity of 3000 scfm, with a design destruction
efficiency of 99%, or 1 ppmv outlet concentration for dilute gas streams.

EtO laden air from the scrubber, aeration room and chamber rear vents first enters a filter plenum and then
passes through a shell and tube heat exchanger which preheats the process exhaust while cooling the
oxidizer exhaust. Constructed of stainless steel, it is designed for a heat transfer efficiency of approximately
65%.

The preheated process exhaust stream is further heated by exposure to a gas burner which has a gross
heat release capacity of 3.2 MMBtu/hour. The burner is automatically modulated to maintain a process gas
temperature of at least 280°F before entering the catalyst bed for final destruction of EtO. The process gas
then passes through the heat exchanger again and then through the fan and stack.

The catalyst is a manganese dioxide pellet blend, compounded and shaped by the Carus Corporation. The
system fan is a variable speed unit rated at 25 HP. Flow through the oxidizer is approximately 2200 scfm,
with about 300 scfm from the scrubber and 1900 scfm from the aeration room. When the sterilizer chamber
rear vents are operated at the end of a sterilization cycle, the aeration room exhaust is reduced to
accommodate the flow rate of the rear vents and maintain a steady flow to the oxidizer.

3.5 Process Operation During the Test Program

Except as noted below, the sterilizers and EtO control equipment were operated in a normal manner
throughout the test program. During each sterilizer re-evacuation test period, the two sterilizers were
operated with no product inside the sterilizers, though products continued to aerate in the aeration room.
LIS monitored and recorded all pertinent operating parameters, including scrubber liquid level and pH. All
process data are shown in Appendix B of this protocol.

The time schedule for the operation of the two sterilizers was modified in order to compress the duration of
the overall sterilization cycle and allow testing to be conducted within one normal work day. The
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approximate time schedule used for the operation of the sterilizers during this test program is summarized
in Table 3.1.

4.0 SAMPLING AND ANALYSIS METHODS
4.1 General

The following US EPA reference test methods were used for this test program.

e US EPA Method 1 — Sampling and Velocity Traverse Points for Stationary Sources
e US EPA Method 2 — Determination of Stack Gas Velocity and Volumetric Flow Rate

e US EPA Method 3A — Determination of Oxygen and Carbon Dioxide Concentrations in Emissions from
Stationary Sources (Instrumental Analyzer Procedure)

e US EPA Method 4 — Determination of Moisture Content in Stack Gases

e US EPA Method 25A — Determination of Total Organic Concentration Using a Flame lonization
Analyzer

e 40 CFR 63.365 Subpart O — Ethylene Oxide Emission Standards for Sterilization Facilities
4.2 EtO Entering the Wet Scrubber During First Re-Evacuation

The mass of the EtO charged into the sterilizers was calculated from the chamber temperatures and
pressures after charging, and the EtO cylinders used to charge the sterilizers were weighed before and
after charging. Weights were recorded to the nearest 0.1 pound using calibrated scales. The residual mass
of EtO remaining in the sterilizers after the first re-evacuation is calculated from the chamber temperatures
and pressures immediately after the first re-evacuation. The following equations are used:

Wc = EtO charged (g) = MW x F x (AP/Pf) x Pf x VI(R x T) (Equation 1)
Where: MW = Molecular weight of EtO
F = volume fraction of EtO = 1.00 (100% EtO)
AP = chamber pressure increase due to the addition of EtO (kPa)
Pf = final chamber pressure before the first re-evacuation (kPa)
V = chamber volume (L) = 1685 ft3 = 47,719 L
T = chamber temperature (K)
R = gas constant = 8.313 L-kPa/gmole-K
W: = residual EtO = MW x F x (AP/Pf) x Pax V/(R x T) (Equation 2)
Where: Pa = chamber pressure after the first re-evacuation
AP/Pf = mole fraction of EtO in the chamber
The total mass of ethylene oxide applied to the scrubber inlet is calculated by subtracting the residual weight
from the charged weight:
Wi =Wc - Wr

4.3 EtO Leaving the Scrubber and Entering and Leaving the Control Devices

The weight of ethylene oxide entering the scrubber is described above for the scrubber inlet, and the weight
of ethylene oxide leaving the scrubber was determined as described in 40 CFR 63.365 and EPA Method
25A.

Concurrently with the Method 25A measurements, volumetric flow rate measurements were made at the
scrubber outlet using EPA Method 2 of 40 CFR 60 Appendix A. Complete two-port traverses were made
at the scrubber outlet prior to the first test run by positioning a pitot tube and manometer at the traverse

© 2019 ESS Group, Inc. Page 4
j:\I127-005 long island sterilization- 2019 eto test\2019 report\report text\lis scrubber report text - 2019 test - 9-9-19.docx



ETO Scrubber Test Report — Long Island Sterilization
September 9, 2019

points across the duct and measuring velocity head and temperature at each point. During each test run,
the pitot was attached to an electronic pressure transducer and positioned at a single average flow point,
and the velocity head and temperature were continuously measured and recorded. The static pressure was
measured with a length of stainless steel tubing positioned normal to the flow and attached to a manometer
which was read during each test run.

The molecular weight of the gas stream at the scrubber outlet was assumed to be 29 since it consisted
primarily of ambient make-up air.

At the scrubber outlet, the total volume of gas exhausted during the test run was determined by multiplying
the average measured volumetric flow rate by the total duration of each test run. The mass of EtO emitted
at the scrubber outlet location was calculated using the following equation:

We = EtO emitted (g) = C x Vg x MW x 28.32/(k x 108) (Equation 3)

Where: C = EtO concentration (ppmv)

Vg = volume of gas emitted during the sampling period (standard cubic feet
at 20°C and 101 kPa)

MW = molecular weight of EtO = 44 g/g-mole
k = 24.05 L/g-mole = standard molar volume at 20°C and 101 kPa

4.4 Sampling Locations

All sampling locations are shown in Figure 4.1. Individual locations are described below:

The scrubber outlet sampling location is in a nominal 10-inch diameter vertical duct just below the oxidizer
filter plenum, approximately 2.6 duct diameters downstream from a 90-degree bend leading from the
scrubber and approximately 0.6 diameters upstream from the plenum. This location is shown schematically
in Figure 4.2. Initial flow rate measurements were made at 16 traverse points through two ports (8 points
per port) in order to establish an average flow point. The EtO sampling probe was positioned approximately
at the center of the duct.

The oxidizer inlet sampling location is in a horizontal section of a nominal 14-inch diameter duct between
the heat exchanger inlet plenum on the top of the oxidizer housing and the filter plenum. This location is
approximately 3.4 duct diameters downstream from a 90-degree duct bend leading from the filter plenum
and approximately 3.4 duct diameters upstream from the inlet plenum. This location is shown schematically
in Figure 4.3. Initial flow rate measurements were made at 16 traverse points through two ports (8 points
per port) in order to establish an average flow point. The EtO sampling probe was positioned approximately
at the center of the duct.

The oxidizer outlet sampling location is in the nominal 18-inch diameter vertical oxidizer stack,
approximately 6.7 duct diameters downstream from the fan breeching and approximately 6.7 duct diameters
upstream from the stack top. This location is shown schematically in Figure 4.4. Initial flow rate
measurements were made at 16 traverse points through two ports (8 points per port) in order to establish
an average flow point. The EtO sampling probe was positioned in the center of the fan exhaust transition
between the fan and the stack.

4.5 Flow Rate Measurements

During the initial flow rate measurements prior to the first test run, a pitot tube connected to an inclined
manometer was used to determine the velocity head pressure of the duct gasses at each traverse point as
specified in US EPA Reference Method 2. Temperature was measured at each point with a thermocouple.

At each location during each test run, the pitot was secured at the average flow point and attached to an
electronic pressure transducer. The output signals from the transducer and thermocouple was continuously
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recorded on a data logger. These data were averaged over each test run to yield an average velocity
pressure (delta-p) and temperature and an average flow rate. The static pressure was measured with a
length of stainless steel tubing positioned normal to the flow and attached to a water manometer which was
read during each test run.

4.6 Molecular Weight Determination

The molecular weight of the gas stream at the scrubber outlet was assumed to be 29 since it consisted
primarily of ambient make-up air.

4.7 Moisture

The scrubber outlet moisture concentration was documented by measuring the outside air dry bulb
temperature and relative humidity.

4.8 US EPA Methods 25A and 18

EtO emission measurements were performed following US EPA Methods 25A. The Method 25A sampling
train consisted of a short, stainless-steel probe, a Teflon®, heated sample line, and a TECO Model 51i FID
THC analyzer used at the scrubber outlet. A schematic of this sampling train is shown in Figure 4.5.
Analyzer outputs were continuously recorded on a data logger. The analyzer was calibrated with propane
compressed gas standards at three points plus zero at the beginning of the test day and at one point plus
zero periodically during the test day. Concentrations were expressed as propane.

The analyzer was also calibrated with an EtO compressed gas standard to establish an EtO/propane
response factor. In this way the THC data expressed as propane were also expressed as EtO in order to
guantify emissions as EtO.

4.9 Calculation for the Scrubber Removal Efficiency

The EtO removal efficiency of the scrubber is calculated with the following equation:

E = 100 (Wv - We)/Wv
Where: E = efficiency (%)
Wv = Weight of EtO vented to the scrubber
We = Weight of EtO emitted from the scrubber.

5.0 QUALITY CONTROL PROCEDURES

ESS emission testing teams are committed to providing high quality testing services. To meet this
commitment, applicable US EPA sampling procedures and applicable quality assurance/quality control
procedures are followed with all test programs. These procedures ensure that all sampling is performed by
competent, trained individuals and that all equipment used is operational and properly calibrated before
and after use.

The ESS QA program generally follows the guidelines of the US EPA Quality Assurance Handbook for Air
Pollution Measurement Systems: Volume Ill Stationary Source - Specific_ Methods (EPA-600/R-94-038c -
September 1994).

5.1 Sampling

Measurement devices and gas analyzers are uniquely identified and calibrated with documented procedures
and acceptance criteria. Records of all calibration data are maintained on file. Copies of pertinent calibration
data are available on site during testing. Field data are recorded on standard forms. Field notes are used to
record observations and information that may affect data quality.
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5.2 Analytical

Field blanks of all applicable sampling reagents are taken in accordance with the respective sampling
methods. Any samples requiring off-site laboratory analysis are accompanied to the laboratory with chain-
of-custody documentation. Compressed gas/calibration standards used are US EPA Protocol No. 1-
certified, if applicable. Other gas standards and analytical laboratory support gases used are directly
traceable to the National Institute of Standards and Technology. The certifications of the gas standards
used during testing are available on site and are included in the final test report.
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Table 2.1
Summary of Results
Sterilizer Re-Evacuation / Wet Scrubber

Long Island Sterilization
Hauppauge, NY

July 11, 2019

Wy =
t Vv Wo dpP Tc Wc Pf Pa Te Wr Wc - Wr Cp Ce Q We RE
Pressure | Avg. Temp. |Calculated| Pressure | Pressure [ Avg. Temp. EtO Avg. EtO Conc. at EtO emitted
Process Elapsed | Sterilizer EtO Rise from Over EtO Before After Over Residual | Vented to Scrubber Outlet from Removal
Clock Time Volume | Charged | Charging | Charging | Charged Evac. Evac. Evac. EtO Scrubber (ppmv)* Flow Rate | Scrubber | Efficiency
Run | Sterilizer |  Time (min) (L (Ibs)® (kPa) (°C) (Ibs)° (kPa) (kPa) (°C) (Ibs)° (bs) | as propane | as EtO° (scfm)f (Ibs)° (%)"
1 1 1232-1243 11 47,719 45.6 27.0 45 47.277 90.3 48.4 45 25.340 | 21.937 123.4 284 209 0.075 99.66
2 2 1244-1259 15 47,719 41.8 27.0 45 47.277 90.1 48.4 45 25.396 | 21.881 97.6 224 209 0.080 99.63
3 1 1614-1624 10 47,719 45.8 27.0 45 47.277 90.2 48.4 45 25.368 | 21.909 101.1 233 210 0.056 99.75
Average: 99.68
Permit: 99
a) Based on EtO cylinder weighing.
b) Wc=(mwxdPxV)/[Rx(Tc+ 273)]/453.6 where R = gas constant = 8.313 L-kPa/gmole-K
c) Wr = (mw x Pa x (dP/Pf) x V) / [R x (Tc + 273)] / 453.6 where dP/Pf is the mole fraction of EtO in the sterilizer before evacuation.
d) parts per million, volume to volume
e) ppmv as EtO = ppmv as propane x (EtO/propane response factor)
f) standard cubic feet per minute at 68°F (20°C) and 29.92 inches mercury (101 kPa)
g) We=CexQxtxmw/(kx 10%) where k = standard molar volume = 385 ft3/Ib-mole
h) RE = 100(Wv - We) / Wv
J:\L127-005 Long Island Sterilization- 2019 ETO Test\2019 Report\Tables\Table 2.1 Sterilizer Evac Results - 2019 - 9-9-19  Table 2.1  9/9/2019




Table 3.1
Operating Schedule for Sterilizer Scrubber Compliance Test
Long Island Sterilization
Hauppauge, NY

July 11, 2019
EtO Time Duration
Source Run Sterilizer Operation Start End (min) Comments

Sterilizer re-evacuations 1 chamber preparation 1105 1201
add EtO 1201 1215
final preparation and hold 1215 1232

1 1st re-evacuation 1232 1243 11
N2 washes and completion 1243 1446
2 chamber preparation 1111 1215
add EtO 1215 1228
final preparation and hold 1228 1244

2 1st re-evacuation 1244 1259 15
N2 washes and completion 1259 1459
1 chamber preparation 1447 1543
add EtO 1543 1557
final preparation and hold 1557 1614

3 1st re-evacuation 1614 1624 10

hold 1624

J:\L127-005 Long Island Sterilization- 2019 ETO Test\2019 Report\Tables\Table 3.1-- Sterilizer op schedule - 2019 - 9-9-19
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Figure 4.2
Scrubber Outlet Sampling Location

Sample and Velocity Traverses for Stationary Sources

Client Long Island Sterilization Proj. No. L127-004 Diameters Upstream of Disturbance (A) 0.6
Facility Diameters Downstream of Disturbance (B) 2.6
City, State Hauppauge, NY Total No. of Traverse Points Required 16
Test Date Number of Ports 2
Test Location Scrubber Outlet Traverse Points per Port 8
Diameter of Stack 9.75 inches Traverse (Horizontal or Vertical) H
MINIMUM NUMBER OF TRAVERSE POINTS FOR PARTICULATE 9.75 inches
AND NONPARTICULATE TRAVERSES D
Duct Diameters Upstream from flow disturbance
(Distance A) « L > |
0.5 1.0 1.5 2.0
I | | I I | |
N/ DISTURBANCE W
B ® HIGHER NUMBER IS FOR RECTANGULAR 06D |A | ]
STACKS OR DUCTS —>x— | X MEASUREMENT
[ SITE
| PARTICULATE 26D ]
/ B “DISTURBANCE Deq = 2LW =
24 0r25° N L+W
B [ 20 _
16 16 STACK DIAMETER > 0.61 m (24 in.)
N | 12
B NONPARTICULATE |
8 or9” CROSS-SECTIONAL LAYOUT
STACK DIAMETER = 0.310 0.61 m (12 - 24 in.) FOR RECTANGULAR STACKS
| | | | | | |
2 3 4 5 6 7 8 9 | otal Matrix
Duct Diameters Downstream from flow disturbance Traverse Points
(Distance B) 9 3x3
12 4x3
16 4x4
20 5x4
25 5x5
LOCATION OF TRAVERSE POINTS IN CIRCULAR STACKS
Point (Percent of stack diameter from TRAVERSE POINT LOCATIONS
Number inside wall to traverse point) Distance Port Total
OnA Number of Traverse Points on a Diameter No. from Wall Depth Distance
Diameter 4 6 8 10 12 (inches) (inches) (inches)
1 6.7 4.4 3.2 2.6 2.1 1 0.5 2.5 3.0
2 25.0 14.6 10.5 8.2 6.7 2 1.0 2.5 3.5
3 75.0 29.6 19.4 14.6 11.8 3 1.9 2.5 4.4
4 93.3 70.4 32.3 22.6 17.7 4 3.1 2.5 5.6
5 85.4 67.7 34.2 25.0 5 6.6 2.5 9.1
6 95.6 80.6 65.8 35.6 6 7.9 2.5 10.4
7 89.5 77.4 64.4 7 8.7 2.5 11.2
8 96.8 85.4 75.0 8 9.3 2.5 11.8
9 91.8 82.3 9
10 97.4 88.2 10
11 93.3 11
12 97.9 12
METHOD-1.xIs / LGP / rev.2 - 02/97 Duct Diameter > 24 inches minimum 1.0 inch from stack walls.

Duct Diameter <= 24 inches minimum 0.5 inch from stack walls.

J:\L127-004 Long Island Ster\Protocol\Figure 4.2 Scrubber Outlet Sampling Location.xIsx
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Figure 4.3
Oxidizer Inlet Sampling Location

Sample and Velocity Traverses for Stationary Sources

Client Long Island Sterilization Proj. No. L127-004 Diameters Upstream of Disturbance (A) 3.4
Facility Diameters Downstream of Disturbance (B) 3.4
City, State Hauppauge, NY Total No. of Traverse Points Required 16
Test Date Number of Ports 2
Test Location Oxidizer Inlet Traverse Points per Port 8
Diameter of Stack 13.25 inches Traverse (Horizontal or Vertical) H
MINIMUM NUMBER OF TRAVERSE POINTS FOR PARTICULATE 13.25 inches
AND NONPARTICULATE TRAVERSES D
Duct Diameters Upstream from flow disturbance
(Distance A) « L > |
0.5 1.0 1.5 2.0
I | | I I | |
N/ DISTURBANCE W
B ? HIGHER NUMBER IS FOR RECTANGULAR 34D |A | |
STACKS OR DUCTS —>x— | X MEASUREMENT
[ SITE
| PARTICULATE 34D ]
/ B “DISTURBANCE Deq = 2LW =
24 0r25° N L+W
B [ 20 _
16 16 STACK DIAMETER > 0.61 m (24 in.)
N | 12
N NONPARTICULATE |
8 or9” CROSS-SECTIONAL LAYOUT
STACK DIAMETER = 0.310 0.61 m (12 - 24 in.) FOR RECTANGULAR STACKS
| | | | | | |
2 3 4 5 6 7 8 9 | otal Matrix
Duct Diameters Downstream from flow disturbance Traverse Points
(Distance B) 9 3x3
12 4x3
16 4x4
20 5x4
25 5x5
LOCATION OF TRAVERSE POINTS IN CIRCULAR STACKS
Point (Percent of stack diameter from TRAVERSE POINT LOCATIONS
Number inside wall to traverse point) Distance Port Total
OnA Number of Traverse Points on a Diameter No. from Wall Depth Distance
Diameter 4 6 8 10 12 (inches) (inches) (inches)
1 6.7 4.4 3.2 2.6 2.1 1 0.5 3.0 3.5
2 25.0 14.6 10.5 8.2 6.7 2 1.4 3.0 4.4
3 75.0 29.6 19.4 14.6 11.8 3 2.6 3.0 5.6
4 93.3 70.4 32.3 22.6 17.7 4 4.3 3.0 7.3
5 85.4 67.7 34.2 25.0 5 9.0 3.0 12.0
6 95.6 80.6 65.8 35.6 6 10.7 3.0 13.7
7 89.5 77.4 64.4 7 11.9 3.0 14.9
8 96.8 85.4 75.0 8 12.8 3.0 15.8
9 91.8 82.3 9
10 97.4 88.2 10
11 93.3 11
12 97.9 12

METHOD-1.xIs / LGP / rev.2 - 02/97

Duct Diameter > 24 inches minimum 1.0 inch from stack walls.

Duct Diameter <= 24 inches minimum 0.5 inch from stack walls.

J:\L127-004 Long Island Ster\Protocol\Figure 4.3 Oxidizer Inlet Sampling Location.xIsx
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Figure 4.4
Oxidizer Outlet Sampling Location

Sample and Velocity Traverses for Stationary Sources

Client Long Island Sterilization Proj. No. L127-004 Diameters Upstream of Disturbance (A) 6.7
Facility Diameters Downstream of Disturbance (B) 6.7
City, State Hauppauge, NY Total No. of Traverse Points Required 16
Test Date Number of Ports 2
Test Location Oxidizer Outlet Traverse Points per Port 8
Diameter of Stack 17.63 inches Traverse (Horizontal or Vertical) H
MINIMUM NUMBER OF TRAVERSE POINTS FOR PARTICULATE 17.63 inches
AND NONPARTICULATE TRAVERSES D
Duct Diameters Upstream from flow disturbance
(Distance A) « L > |
0.5 1.0 1.5 2.0
I | | I I | |
N/ DISTURBANCE W
B ® HIGHER NUMBER IS FOR RECTANGULAR 6.7D [A | ]
STACKS OR DUCTS —>x— | X MEASUREMENT
[ SITE
| PARTICULATE 6.7 D ]
/ B “DISTURBANCE Deq = 2LW =
24 0r25° N L+W
B [ 20 _
16 16 STACK DIAMETER > 0.61 m (24 in.)
N | 12
B NONPARTICULATE |
8 or9” CROSS-SECTIONAL LAYOUT
STACK DIAMETER = 0.310 0.61 m (12 - 24 in.) FOR RECTANGULAR STACKS
| | | | | | |
2 3 4 5 6 7 8 9 | otal Matrix
Duct Diameters Downstream from flow disturbance Traverse Points
(Distance B) 9 3x3
12 4x3
16 4x4
20 5x4
25 5x5
LOCATION OF TRAVERSE POINTS IN CIRCULAR STACKS
Point (Percent of stack diameter from TRAVERSE POINT LOCATIONS
Number inside wall to traverse point) Distance Port Total
OnA Number of Traverse Points on a Diameter No. from Wall Depth Distance
Diameter 4 6 8 10 12 (inches) (inches) (inches)
1 6.7 4.4 3.2 2.6 2.1 1 0.6 3.0 3.6
2 25.0 14.6 10.5 8.2 6.7 2 1.9 3.0 4.9
3 75.0 29.6 19.4 14.6 11.8 3 3.4 3.0 6.4
4 93.3 70.4 32.3 22.6 17.7 4 5.7 3.0 8.7
5 85.4 67.7 34.2 25.0 5 11.9 3.0 14.9
6 95.6 80.6 65.8 35.6 6 14.2 3.0 17.2
7 89.5 77.4 64.4 7 15.8 3.0 18.8
8 96.8 85.4 75.0 8 17.1 3.0 20.1
9 91.8 82.3 9
10 97.4 88.2 10
11 93.3 11
12 97.9 12
METHOD-1.xIs / LGP / rev.2 - 02/97 Duct Diameter > 24 inches minimum 1.0 inch from stack walls.

Duct Diameter <= 24 inches minimum 0.5 inch from stack walls.

J:\L127-004 Long Island Ster\Protocol\Figure 4.4 Oxidizer Outlet Sampling Location.xlIsx
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EPA Method 2

&

Velocity Traverse and Volumelric Flowrate Delermination

Client L"—L-S Proj. No. L»l L- 003/ Schematic of Stack / Sampling Points
Facility
City, State *H;g}._,vﬁﬂ oxt N \1/
Test Date '7(6} {f 9 ,
Test Location Si’*«‘hﬁ&’/L Lf)\)‘f—
Test Run No. P—{ Pra i Travese
Stack Dimensions [D. = § .75 inches. Area (As)= ©.% 2 [12 ) M
Static Pressure (Pg) = -J’ d. | (P in. B(LO 2y
Bammetric Pressure (Pbar) = 26. 2% in. Hg + C: . 26
Stack Gas Moleaulsr Weight (MW) = 25 - v
Stack Gas Mobsture Content (Bws T 100) =~ "2 %0 %
Pitst No. __ M2 -4 R Co= _ ©.8U
Testens &,Q / K"f\
[elS — 3y
PORT POINT DEFTH Belta P Tslack cycl angle * Dela P DelaPxCOS G
inches inche: H,Q °F ™ deg, fncher H,0
« { e DI{,
- JaT Vs SA
2 ¢ 000p
A 6.0]]
— < d.621
t 30y
7 2.02¢4
a 0.2
S { & 0"‘2_.'_';’
+ 0.02|
~> 3 0.0
f, .62
N > e (3¢
c 2 85|
7 0030
2 S QB0
0.0
0.[35
AVERAGE JDelta Pl e |
Standard absolute Temperature: Tetd = 528 *R Standard absolute Prassure: Pstd_ 29.92 in. Hg
Absolute Gas Temperture: Ts = 460 + Tstk = (5-( R
Ab=olute Stadh Gz Prossure: Ps = Pbar + (Pg/13.6) = 257 Lé(e in. Hg
Stack Gas Velocity: Vs = (85.49)x Cp = {DelaP 2 COS@ 1 [. T: 7.73 fikee
(P = MW)

Actual Gas Flodmatc:Qa = 60 1 Vs 1 As = ?,(‘(Z ACFM

Average Stack Gas Dey Volumetre Flowrate: Qsd = Qa x (1 - Bws) x (Tstd /Ts) 2 (Ps/ Pad)

Hetsed= 2~ 3/3

Plrevd - uR

- 23] DSCEM
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EPA Method 1

Sample and Velocity Traverses for Statienary Sources

Teevhbhe s 0T

Test Location

Traverse Points per Port

Client LJ—’S Proj, No. L v -ao §fDi:|mcters Upstream of Disturbanee (A) o (»0
Facility Binmeters Downstream of Disturbance (B) L. (.')
City, State , Total No. of Traverse Points Required | (P
Test Date Vi I g f < Number of Ports 2
&
.(..{

q.775 inches

Diameter of Stack

‘Fraverse (Horizontal or Vertical)

MINIMUM NUMBER OF TRAVERSE POINTS FOR PARTICULATE Cr
AND NONPARTICULATE TRAVERSES s}
Luct hameters Upstream trom tiow disturbance
(Listance A) —_—
05 1.0 1.5 2.0
T T T T T T T ]
IISTURBANCE w
* HIGHER NUMBER 18 FOR RECTANGULAR A T 'L
I~ STACKS OR DUCTS —~— MEASUREMENT !
SETL -
N PARTICULATE } |
I/ B DISTURBANCE D= AW =
2dords” S - L+W
20
—; B 16 16 STACK DIAMETIR 2 061 m (29 m) ]
K, | i 12
NONPARTICULATE ]
™ I Bory CROSS-SECTIONAL LAYOUT
STACK DIAMETER = 0320 (161 m (12 - 24 in) FOR RECTANGULAR STACKS
t 1 1 1 { 1
P 3 L} 2 & ! b Y Foty VI
Duct iameters Downstream from tHow disturbance Traverse Points
{Listance 13) Y 3x3
12 4x3
16 dxd
20 Sx4
25 5x5
LOCATION OF TRAVERSE POINTS IN CIRCULAR STACKS
Point {Percent of stack diameter from TRAVERSE POINT LOCATIONS
MNumber inside wall to traverse point} Distance Port Total
On A Number of Traverse Points on a Diameter No. from Wall Depth Distance
Diameter 4 6 8 10 12 {inches) (inches) (inches)
1 6.7 4.4 3.2 26 21 -3 2.5 1.0
2 250 14.6 10.5 82 6.7 2 1« O 2. ,/
3 750 296 19.4 146 118 3 A s
4 913 70.4 123 226 177 4 3.4 { ~C
5 85.4 7.7 342 250 5 Gl \ 3.
6 95.6 80.6 65.8 356 6 N \ fo./
7 89.5 774 G4 7 £.9 | R
3 96.8 854 750 8 G . v/ W, %
9 913 823 9
10 97.4 882 10
1l 93.3 11
12 97.9 12

METHOD-! xls / LGP / rev 2 - G2/97

Duect Diameter > 24 inches mintmum 1.0 inch from stack walls

Duct Diameter <= 24 inches minimum 0.5 sch from stack walis

famplate¥dETHOD-1 ds
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EPA Method 1-4 Field Data Sheet

Volumetric Flow Rate

{[Client: Long Island Sterilization Test Traverse Velocity Stack
Facility: Port Point Pressure Temp.
Site Location: Hauppauge, New York Horiz. 1 0.015 100.6
Source: Damas Corporation Wet Scrubber
[Test Location: Scrubber Outlet
Duct Diameter: 9.75 inches
Test Date: 07/11/19
Testers: EP/BC/KK
Pitot Number: M2-37b
Pitot Coefficient: 0.84
ITest Number: 1L
[Test Time: 1234 - 1245
Ambient Temperature: 84 F
Barometric Pressure: 29.93 “Hg
Duct Static Pressure: 0.37 "H20

Pre / Post
Pitot Leak Checks: 0Ok J Ok
Pata Summary
Average Stack Temp.: 100.6 deg. F
Avg. Sqrt. Delta P: 0.122 " H20
Oxygen: 20.9 % dry

[[Carbon Dioxide: 0.0 % dry

[Moisture: 2.2 %

'_Velocity: 427 fpm
Volumetric Flow Rate: 221 acfm
Volumetric Flow Rate: 209 scfm
Volumetric Flow Rate: 204 dscfm




EPA Method 1-4 Field Data Sheet
Volumetric Flow Rate

rﬁent: Long Island Sterifization Test Traverse Velocity Stack
Facility: Port Point Pressure Temp.
Site Location: Hauppauge, New York Horiz. 1 0.015 99.7
Source: Damas Corporation Wet Scrubber

Test Location: Scrubber Outlet

Duct Diameter: 9,75 inches

Test Date: 07/11/19

Testers: EP/BC/KK

Pitot Number: M2-37b

Pitof Coefficient: .84

Test Number: 2

Test Time: 1247 - 1300

Ambient Temperature: 84 F

Barometric Pressure: 29.93 "Hg
[[Duct Static Pressure: 0.37 " H20
[ Pre / Post
[[Pitot Leak Checks: Ok / Ok

Data Summary

Average Stack Temp.: 99.7 deg. F

Avg. Sqrt. Delta P: 0.122 " H20

Oxygen: 20.9 % dry

" ||Carbon Dioxide: 0.0 % dry

Moisture: 2.2 %

Velocity: 427 fpm

Volumetric Flow Rate: 221 acfm

Volumetric Flow Rate: 209 scfm

Volumetric Flow Rate: 204 dscfm




EPA Method 1-4 Field Data Sheet
Volumetric Flow Rate

Client: Long Island Sterilization Test Traverse Velocity Stack
Facility: Port Point Pressure Temp.
Site Location: Hauppauge, New York Horiz. 1 0.015 94.6
Source; Damas Corporation Wet Scrubber
Test Location: Scrubber Outlet
Duct Diameter: 9.75 inches
[Test Date: a7/11/19
[Testers: EP/BC/KK
Pitot Number: M2-37h
Pitot Coefficient: 0.84
ITest Number: 3
Test Time: 1616 - 1626
Ambient Temperature: 84 F
Barometric Pressure: 29.93 " Hg
Duct Static Pressure: 0.36 " H20
Pre / Post
Pitot Leak Checks: Ok / Ok

Data Summary

Average Stack Temp.: 94.6 deg. F
Avg. Sart. Delta P: 0.122 " H20
Oxygen: 20.9 % dry
Carbon Dioxide: 0.0 % dry
Moisture: 2.2 %
Velocity: 425 fpm
Volumetric Flow Rate: 220 acim
[Volumetric Fiow Rate: 710 scim
Volumetric Flow Rate: 205 dscfm
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Appendix B

CEMS Data






Date
71172019
7/11/2019
7/11/2019
7/11/2019
7112019
7/11/2019
7/11/2019
711/2019
71172019
7112019
7/11/2019
7/11/2019
7/11/2019
7/11/2019
7/11/2019
7112019
71172019
71172019
7/11/2019
7/11/2019
7112019
7/11/2019

71172019
711172019
71172019
7/11/2019
7112019
/1172019
7/11/2019
711172019
7/11/2019
71172019
172019
7/11/2019
71172019
7/11/2019
71172019

Time
7:03:59 AM
7:04:29 AM
7:04:59 AM
7:05:29 AM
7:05:59 AM
7:06:290 AM
7:06:59 AM
7:07:29 AM
7:07:59 AM
7:08:29 AM
7:08:59 AM
7:09:29 AM
7:00:59 AM
7:10:29 AM
T7:10:59 AM
7:11:29 AM
7:11:59 AM
7:12:29 AM
7:12:59 AM
7:13:20 AM
7:13:59 AM
7:14:29 AM

THC PPM (Scrubber Qutlet)

300.1

300.6
300.7

3023
300.5
205.0
152.2
152.5
152.1
151.6

151.7
151.9

152.0
152.9
153.1
115.9
51.9
515
514
51.0
433
94.4

Ethvlene Oxide Check {(300ppm)

7:14:59 AM
7:15:29 AM
7:15:59 AM
7:16:29 AM
7:16:59 AM
7:17:29 AM
7:17:59 AM
7:18:29 AM
7:18:59 AM
7:19:29 AM
7:19:59 AM
7:20:29 AM
7:20:59 AM
7:21:29 AM
7:21:59 AM

111.8
116.6
119.6
121.2

123.9
125.9

1.6
[3.0
5.8
4.5
3.9
33
2.9
2.9
2.9

124.9
RF=2.4



Date

71172019
7/H1/2019
TH 2019
7/11/2019
71172019
7/11/2019
7/11/2019
7/11/2019
7/11/2019
7112019
7/11/2019
7/11/2019
71172019
71 1/2019
7/1172019
7/11/2019
7/11/2019
7/11/2019
T/11/72019
7/11/2019
7/11/2019
7/11/2019
7/11/2019

7/11/2019
7/1172019
7/11/2019
7/11/2019
7/11/2019
7/11/2019
7/11/2019
7/11/2019
7/11/2019
7/11/2019
7/1172019
7/11/2019
7/11/2019
7/11/2019
71172019
7/11/2049
7/11/2019
7/11/2019
/1172019
7/11/2019
7/1H2019
/1172019
7/11/2019

Time

12:34:00 PM
12:34:23 PM
12:34:53 PM
12:35:23 PM
12:35:53 PM
12:36:23 PM
12:36:53 PM
12:37:23 PM
12:37:53 PM
12:38:23 PM
12:38:53 PM
12:39:23 PM
12:39:53 PM
12:40:23 PM
12:40:53 PM
12:41:23 PM
12:41:53 PM
12:42:23 PM
12:42:53 PM
12:43:23 PM
12:43:53 PM
12:44:23 PM
12:44:53 PM
Averages:

12:47:23 PM
12:47:53 PM
12:48:23 PM
12:48:53 PM
12:49:23 PM
12:49:53 PM
12:50:23 PM
12:50:53 PM
12:51:23 PM
12:51:533 PM
12:52:23 PM
12:52:53 PM
12:53:23 PM
12:53:53 PM
12:54:23 PM
12:54:53 PM
12:55:23 PM
12:55:53 PM
12:56:23 PM
12:56:53 PM
12:57:23 PM
12:57:53 PM
[2:58:23 PM

Scrubber Qutlet AP ("' H20)

Scrubber Outlet °F

P-3

THC PPM Scrubber Qutlet

Run I

0.015 100.5 6.7

0.015 100.6 6.8

0.015 100.8 6.8

0.015 101.5 9.7

0.015 101.3 40.6
0.015 101.2 77.1

0.015 100.9 109.0
0.015 100.6 133.6
0.015 100.7 154.5
0.015 100.9 167.6
0.015 100,1 177.3
0.015 100.3 163.7
0.015 101.0 165.6
0.015 100.6 168.0
0.015 100.7 167.3
0.015 100.3 168.5
0.015 100.1 166.8
0.015 100.8 163.8
0.015 100.8 162.0
0.015 100.6 158.2
0.015 99.8 154.8
0.015 99.8 154.9
0.015 993 155.4
0.015 100.6 123.4

Run 2

0.015 98.9 524
0.015 99.7 443
0.015 100.1 63.9
0.015 100.1 65.0
0.015 100.2 539
0.015 100.6 553
0.015 100.6 59.9
0.015 100.4 67.2
0.015 101.0 77.6
0.015 101.1 87.0
0.015 100.6 96.1

0.015 100.0 103.7
0.015 99.6 109.7
0.015 100.0 1164
0.015 100.4 121.1
0.015 99.7 121.8
0.0i5 99.1 122.8
0.015 994 126.9
0.015 99.0 [25.3
0.015 98.9 124.5
0.015 98.9 123.7
0.015 98.8 124.3
0.015 98.8 125.1



Date
7/11/2019
71172009
71172019

7/11/2019
7112019
7/11/2019
7/11/2019
7/11/2019
7/1142019
7/11/2019
71172019
7/11/2019
7/1H2019
7/11/2019
7/11/2019
7/11/2019
7/11/2019
7/11/2019
7/11/72019
7/11/2019
7/11/2019
7/11/2019
7172019
T/H1/72019
71172019

7/11/2019
7/11/2019
7/11/2019
7/11/2019
7/11/2019
7/11/2019
7/11/2019
7/11/2019
7/11/2019
7/11/2019
7/11/2019
7/11/2019
7A41/2009
7/11/2019
T/H1/2019
T/H1/2019
71172019
7172019
/1172019

Time
12:58:53 PM
12:59:23 PM
12:59:53 PM

Averages:

1:00:23 PM
1:00:53 PM
1:01:23 PM
1:01:53 PM
1:02:23 PM
[:02:53 PM
1:03:23 PM
1:03:53 PM
1:04:23 PM
1:04:53 PM
1:05:23 PM
1:05:53 PM
1:06:23 PM
1:06:53 PM
1:07:23 PM
1:07:53 PM
1:08:23 PM
[:08:53 PM
1:09:23 PM
1:09:53 PM
1:10:23 PM
1:10:53 PM

4:16:00 PM
4:16:13 PM
4:16:43 PM
4:17:13 PM
4:17:43 PM
4:18:13 PM
4:18:43 PM
4:19:13 PM
4:19:43 PM
4:20:13 PM
4:20:43 PM
4:21:13 PM
4:21:43 PM
4:22:13 PM
4:22:43 PM
4:23:13 PM
4:23:43 PM
4:24:13 PM
4:24:43 PM

Scrubber Outlet AP ("' H2(O)

Scrubber Qutlet 'F

P

THC PPM Scrubber Qutlet

0.015 98.8 124.5
0.015 993 123.7
0.015 99.0 121.1
0.015 99.7 97.6
Calibration

[20.3
118.7
102.0

64.0

54.7

73.6

224

1.2

0.6

0.1

0.0

0.1

0.1

87.8

155.1
152.9
152.7
152.7
152.9
153.0
1253
117.2

Run 3

0.015 94.9 4.9
0.015 95.2 4.9
0.015 95.2 49
0.015 95.1 8.8
0.015 94.8 37.0
0.015 95.0 66.6
0.015 94.7 88.5
0.015 94.9 105.9
0.015 94,7 [21.1
0,015 84.6 132.4
0.015 94.1 136.4
0.015 94.5 141.5
0.015 94.3 141.9
0.015 93.8 142.9
0.015 93.1 142.9
0.015 93.6 145.8
0.015 94.4 144.1
0.015 95.0 142.7
0.015 95.2 139.4




Date
7/11/2019
7/11/2019

7/11/2019
7/11/2019
7/11/2019
7/12/2019
71372019
7/14/2019
7/15/2019
7/16/2019
7/17/2019
7/18/2019
7/19/2019
7/20/2019
7/21/2019
7/22/2019
7/23/2019
7724/2019
7/25/2019
T/26/2019
7/27/2019

7/28/2019
7/29/2019
7/30/2019
/312019
8/1/2019
8/2/2019
8/3/2019
8/4/2019
8/5/2019
8/6/2019

Time
4:25:13 PM
4:25:43 PM

Averages:

4:26:13 PM
4:26:43 PM
4:27:13 PM
4:27:43 PM
4:28:13 PM
4:28:43 PM
4:29:13 PM
4:29:43 PM
4:30:13 PM
4:30:43 PM
4:31:13 PM
4:31:43 PM
4:32:13 PM
4:32:43 PM
4:33:13 PM
4:33:43 PM
4:34:13 PM
4:34:43 PM
4:35:13 PM

4:35:43 PM
4:36:13 PM
4:36:43 PM
4:37:13 PM
4:37:43 PM
4:38:13 PM
4:38:43 PM
4:39:13 PM
4:39:43 PM
4:40:12 PM

Scrubber Qutlet AP (" H20)

Scrubber Qutlet °F

(P,';“YZSJ

THC PPM Scrubber Qutlet

94.7
94.3

136.9
£33.1

94.6

101.1

Calibrations

ETO Check

133.5
RF=2.2

133.3
133.5
107.2
66.7
48.4
2.0
0.9
0.1

0.1
0.1

24
109.4
151.2
153.6
153.6
153.6

153.6
153.6

110.8

130.1
132.0
131.0
132.1
132.5

1333
133.7

74.4
9.6
9.6




Appendix C

Calibration Data



'5 CERTIFICATE OF ANALYSIS

Yaus Flrat Choice for Gasss, Welding & nnpvative Solutlone Since 1629 CEM GRADE NiTROGEN
e g iy g[us
Customer: Maine Oxy/ Spec-Air Referenceit: 1004188Y-Batch A
CGA: 580 Certificaiion Date:  10/10/2018
Customer PO#:. 310024 Expiration Date: 10/10/2026
Cylinder # EB0116257 Pressure, psig: 2000
Components Gectified Concentration Analytical Accuracy
Mitrogen > 99.9995% -
Oxygen < 0.5 ppm .
H20 <1.0ppm -
THC <0.1ppm -
coz <1.0ppm -
cO < 0.5 ppm -
NOx < 0.1 ppm -
S02 < 0.1 ppm -
Instrument! Modei Serial Number Last Data Calibrated Analytical Method
lllingis/ 3000 30-0319 10/8/2018 Electrochemical
Meccof Waterhoy LP2 144869 107172018 Electroiytic
Gow-Mac/ 23-500 K35606 1011072018 Flame lonization Detector
Micro GCf MTI M200 170612 10/10/2018 Therma! Canductvity
Rosemount/ NGA 2000 3005333138 10/10/2018 Non-Dispersive Infrared
CAl/ 800 Y029003 10/10/2018 Cherniluminescence
Horiba/ VIA-510 MAID39CB 10/10/2018 Non-Dispersive Infrared

These mixtures wete prepared gravimetrically using a high load high sensilivity electranic scale. Prior Lo filing Ihe scale is venified for accuracy froughaut the target
mass range against applicabla NIST iraceable weights. We cerfify ihat the waights are calibrated fo ASTM EB17-97 Echelon 1 felgraneas.

This repert slates accurately the resuils of the investigaion made upon the materiat submiited fo the analytical isboratory. Every effort has been made to determine
objecfively the infarmation requested. However, in connection with this report, Globat Cafibration Gages LL.GC shall have no liability in excess of the establishad charge
for this service. Assayed at Glatal Calibratien Gases LLC, Sarasota, Florida. .

GLOBAL o
CALIBRATION o ARt GassLLC

1080 Commerce Blvd i

GAS ES LLC  sarssote, Fiorida 3423 usa

svizemaxe  PGVP VendoriD.: N22013

Principal Analyst: / { M Principal Reviewer: / & £UU®QN’M 7 LA

Date: 10/10/2018 Date: 101 0!201.8 /
\..—)




Airgas Specialty Gases

Airgas S
s glmz Eastan Road

an ArLiqulds compeny Plgil;zlstendville, PA 18949
Airgas.com
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: EO3INIBOE15A0138 Reference Number.  180-401512444.1
Cylinder Number:  CC75018 Cytinder Volume:  150.9 CF
Laboratory: 124 - Plumsteadvilie - PA Cylinder Pressure: 2015 PSIG
PGVP Number, A12019 Valve Outlet: 590
Gas Code:; C02,02,BALN Certification Date:  Jun 04, 20119

Expiration Date: Jun 04, 2027

Certification pestormed tn accordancs with "EPA Traceahbiliy Protosat for Assay ond Cortification of Gaseous Calibvation Standards (May 2012)" document EPA
8002121539, ualng the assay protedures listed. Analytical Methodalogy doas nol mequire commeciion for analylical interfarence. This eyfinder has a total analyEsal
uncertsinty s etated below with A confidence level of 95%. Thera are no significant impuritias which affact the usa of thig calibration mixture. All concentralions seona

volyme/voluma basia unless otherwias noted.

- Do NotUse This Cyfider bolow 100 poig. Lo, D2 meperpnecas. _—
) ' ANALYTICAL RESULTS
Component - Raquested Actual Protocol Total Retative Assay '
Concontration Concontration Method Uncertainty Datas
CAREON DICXIDE 10.00 % 10.11 % a1 +- 3.2% NIST Traceable 06/04/12019
OXYGEN 10.00 % 10.03% Gt +. 0,2% NIST Traceable 08/0472019
NITROGEN Balance

CALIBRATION STANDARDS
Type Lot iD Cylinder No Concentration Uncortainty Expiration Date
NTRM 060118 KOD3735 23,04 % CARBON DIOXIDENITROGEN 0.12% Jun 27, 2022
NTRM 120620 LL387413 22,883 % OXYCGEN/NITROGEN 0.22% May 14, 2026

ANALYTICAL EQUIPMENT

instrument/Maka/Model Analytical Principle Last Multipoint Calibration
HORIBA VA5011 TSVEVUSP NDIR CO2 NDIR tday 10, 2019
SIEMENS OXYMAT 6 -W5851 - 02 PARAMAGNETIC Ray 23, 2010
N T N
Triad Data Available Upon Request

oo

Approved for Release Paga 1 of 160-301 5124441




Airgas Specialty Gascs

Airgas USA, LLC
sl , 600 Union Landing Read

an Air Liquide company g:;ﬂ:;msan, NJ o8o077-0000

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EO3NIB1E15A0287 Reference Number; 82-401148361-1
Cylinder Number: ALMO21415 Cylinder Volume: 1580 CF
Laboratory: 124 - Riverton (SAP} - NJ Cylinder Pressure: 2015 PSIG
PGVP Number: B52018 Valve Outlet: 580

Gas Code: C02,02,BALN Certification Date:  Mar 12, 2018

Expiration Date: Mar 12, 2026

Certfication performed in accordance with “EPA Traceability Protocat for Assay and Certification of Gaseous Calibration Standards (May 2012)" docurnent EPA
600/R-12/531, using the assay procedures listed, Analytical Methadology does not require correction for analylice! interference. This cylinder has a {otal analytical
uncertainty ag stated below with a confidence fevel of 85%. There are no significant impurities which affect the usa of this caldration mixture, All concenications are on a

volumefvolume baeis unless otherwise noted.

Do Not Use This Cylinder below 100 psiﬁ. i.e. 0.7 megﬁﬁscais.

ANALYTICAL RESULTS

Component Requested Actual Pratocol Total Relative Assay

Concentration Concentration Method Uncertainty Dates
CARBON DIOXIDE 18.00 % 1230 % G1 +-0.7% NIST Traceable 031212018
OXYGEN 21.00% 20.84 % G +f- 0.6% NEST Traceabls 03N 22018
NITROGEN Balance

CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 12061545 CC354843 19.87 % CARBON DIOXIDENITROGEN +-0.6% Jdan 11, 2024
NTRM (09061420 CC273671 22.53 % OXYGENMNITROGEN + 0.4% far 08, 2019
ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Horiba VIA §10-CO2-19GYCXEG NOIR Feb 23,2018
Horiba MPA 510-02-7TWMJ041 Paramagnetic Feb23, 2013

Triad Data Available Upon Request

e wvodo, G A

Approv‘%d for Reloase Page 1 of 62-401148361-1




Aivgss Rpacioly Gares

Airgas

D% Fl f BT sesen

133 A0IRIRTo4 §
e Htert e e i
: 124 - Dumam (SAP) - NC Cylinder Pressura:. 2015 PSIG
PGVP Number: B2201% Valve Qutiet: 350
Eeg Cnde: SON BALA Cantfnntion Do e 44 50

Eﬂii?"&ti"'!‘! Dgte- Jun H 2!!2?

SGS.'F«‘.“'S.-'! Wﬁsaﬁ aesey Wﬁddﬁi"a‘ﬁu" :'-‘n"nﬁ? Vil muulv&'ﬁh‘n‘ﬁ"dﬁimm mﬂu uaummuu lUl mﬂztmulmmwm ||m-m|muu uuauumm mmwum

[P 2 PR > !-— N ...l‘. -

'
u

wun-mowme Lyt urperyy -.!mwmw et

Lo Not Usa This dar 0 0.7 5CAE. —
ANATVTICAT, PE&I.T!.'I'S e
_5 Camnonei :éiii.iéé;éé P ok Tuiah Ruimiive ' 7 ;‘hlﬂ_' =
H Cancaniration Conpontrafion Method Lincartainty Dates
I PROPANE 17.0D0 PPM t6.00 PPM a1 +- 0.6% NIST Traceable - caM1z01e
NITRGGEN _Balance .
¥ o . " — 'E’--‘-.v,.'
GALIBRATION STANDARDS
Typo Lot 1D Cylinder No . Concentration Uncertalnty Expiration Date
NTRM 17080914 NDB1568 8,800 PFM PROPANEIAIR +-0.8% Jul 24, 2023
Instrument/Make/Model Analytical Principle Laat Mulipaint Calibration
Hicolot 6708 AHROB801332 C3H8 — : tay 23, 2019

Triad Dute Available Upon Ranuest

Fage 1 of 122-4015187e4-1



1 : ANALYTICAL RESULTS . .
Componant Raguested Actual Protocol Total Refathe . Assay
Concentration Concentration Mathod Uncerialnty Dates
FPROPANE 30.00 PP 20.09 PPM G1 +l= 0,6% NIST Trareabls QBMDR2018
NITROGEN Bslancs

Alrgas s
\ 690 Unkted Drivo

ar Alr Liquida sompatry Airsas com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: EO2ZNIO9E15AND30 Reference Number; 122-401516783-1
Cylinder Number:  CC410432 Cylinder Volume: 1444 CF
Laboratory: 124 - Durham (SAP) < NC Cylinder Pressure; 2015 PSIG
PGVP Number: B22019 Vaive Outlet: 350
Gas Code: PPN,BALN Certification Date:  Jun 10, 2019

Curioaion performed In accordence with ‘EPA Tracasbilly Protocol for Assay and Cerificalion of Gaseous Callbcation Standards (May 2017 documentEPA
RO0R-12/834, using the amtay provadures Bsted. Anslylical Muthadbiagy doaa not raglsdre corrachion for anaivtical imterfarence. This cylindar has a totdl ansiytical
wneartainty an atated beiow with a confidence lovel of 58%, Thare are no aignificant imsuities which wifect the use of this calfbration mixturs. Al concantralions afe o @

volumsivalume basle Lniass olharwise note

Cylinder No Concentretion Uncertaingy
ALMO25180 48.8 PPM PROPANE/AIR % 0.6%
ANALYTICAL EQUIPMENT
instrumentiMake/Madel Anslytical Principle Last Multipoint Calibration
Micelat 6700 AHROB(1333 C3HE FTIR Mi! 23,2019

Triad Dats Avallabla Upon Request

(adt e —_—



Alrgas Specinlly Geses

Altoas. bt 10

an Alr Liquitls sompary Ducham, NC 27713
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol -
Part Number: EO2NISBE15A0031 Reference Number:  122-401516792-1
Cylinder Number:  CC472820 Cylinder Volume:  144.4 CF
Laboratoty: 124 - Durham (8AP) - NC Cylindar Pressure: 205 PSIG
PGVP Number: B22010 Valve Outiet: 380

Gas Code: PPN,BALN Certification Date:  Jun 10,2019
- N — PR, : J 1“ £ - . S . .
Cariffestion pedfarmed in accordance with "EPA Travealiiity Prowscol for Asssy and Cerfication of Gaseous GaRbralion Standarda (May 2012)7 documpnt EPA
GUOR-12/531, using tho asesy proceduren fsiad. Analyficel Meihodology doas not require comrection for anaiyical interference, This sylinder has a lotal analytical
urcartainty ua etalad halow with 8 confidence fevel of 95%. There are no signiicant impurtios which affest the use of this celibretion mbdure. All concentralions am on a
valuenedvalume bass anlesa otherwise rotad,
s This Cylinder below 100 pelg i.9. 0.7

Reqimeated Actun Profocol Total Relative
Conconiration Ganesntration Method Uncertalnty

80.00 PPM 032 FPM &1 +=0.6% NIST Traceable
Batance

CALIBRATION STANDARDS
LotlD Cylinder No Concentration Uncartainty Expiration Dute

00010630 ALMI26180 43.8 PPM PROPANE/AIR +- 0.6%

ANALYTICAL EQUIPMENT
InatrumantMakeiModel Analytical Principle Last Multipoint Calibration
Nicolet 8700 AHRUE01393 C3Ha FTIR 23, 2010

Triad Data Avaliable Upon Request

Ch it

Approvedfor Releass Page 1 of 122401818792-1



i A Sty Gases
" as. 600 Union Landing Rosd
an Alr Liquide compeany qu, N3 aBor7-0000
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: E02NiS9E15A0581 Reference Number: 82-401068383-1
Cylinder Number:  ©C104162 Cylinder Volume:  144.4 CF
Laboratory; 124 - Riverton (SAP) - NJ Cylinder Pressure: 2015 PSIG
PGVP Number: B52017 Valve Outiet 350

Gas Code; PPN BALN Certificafion Date:  Dec 27,2017

B_Dnﬂizrsm,mlngmampmdmimmﬁiyﬂwMMWMMWMWW&MW.M&MMM:WIMM

umarumyasmmbelwmaomﬂdmnahwofm.Tm_-nmdmiﬂmmmmM!\omdhﬁn«lfhmﬂonnﬁnm.nmmﬁmmmn
volumeaivolume basis uniess clherwise noted.

_ D Not Use This Cylind r haiow 100 pai g nel L

Component Reqjupsted . Actual Protacol Totul Relative Ansay

Concentration Conaentration Mathod Uncertainty Dates
PROPANE 85.00 PPN 88.29 PPM - G +i-0.8% NIST Traceabls 12712017
NITROGEN Balance -
CALIBRATION STANDARDS

Type LotiD Cylinder No Conceniration N Uncertainty Explration Date
NTRM 18060318 CoAT482 99.7 PPM PFROPANE/AIR + 0.5% Nov 18, 2021

ANALYTICAL EQUIPMENT

instrument/Make/Mode! Analytical Principle Last Multipolnt Calihration
MKS 2031 - C3HB FTIR Dec 27,2017

Triad Data Available Upon Requaest

Approved for Release Page 1 of 824010693631
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- CERTIFICATE OF ANALYSIS Airgas, Inc.
. on Landiig Raed
Grade of Product: EPA Protocol Cinaminzon, M) 08077
BB8-020-7878 Fax: A56-326-556T5
Part Number. EQZNIQ9E15A1248 Reference Number: 82-124522206-1twss.cm
Cylinder Number.  CC124954 Cylinder Volume: 144.4 CF
Laboratory: ASG - Riverton - NJ Cylinder Pressure: 2015 PSIG
PGVP Number: B52015 Valve Outlet: ; 350
Gas Code: PPN,BALN Certification Date: ~ Nov 11,2015
Expiration Date: Nov 11, 2023

Gritification parformad In agoerdance with “EPA Traceability Protoous for Assay and Garlification of Gaseous Calbwetion Standards (May 2012)" document EFA
SDOR-12/531, using the assay procedures listed. Analyical Methodology daes not require correation for analytica intererence, This cylinder has a tutal analytical
uncertainty as stated below with a confidencs leve! of 95%. There are no signifipant Impuritios which aftect the use of this calibration mixture. Al conoentrations are on &
volumsfvolume baals unless otherwise noted. C -

Reguested Actual Protocol Total Relative ' - Assay
Concentration Concentration Method Uncertainty _Dates
114112015

CQmPonept

PROPANE 150.0 PPM . 180.0 PPM ey ] +/- (.8% NIST Tracesble
NITROGEN Balance

CALIBRATION STANDARDS . .
Type LotiD Cylinder No Concentration . Uncertainty Expiration Date
NTRM. 14060213 CC428625 249.2 PPM PROPANE/AIR +j=0.5% Deg 12, 2018
' ANALYTICAL EQUIPMENT ,
instrument/Make/Model Analytical Principle Last Multipoint Calibration

Nicolet 6700 AHR0B01933 C3H8 FTIR Qct 14, 2018
. ' .y

Triad Data Available Upon Request

Appmvedw—'" Page 1 of 821246222081



Airpgas Spectalty Gases

Airges USA, LLC
s 600 Union Landing Road
an Alr Liquide company ‘ Eil:;l;:::nu::‘sun, NJ ofo77-0000

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EQ2NI99E15A0932 Reference Number: §2-124623100-1
Cylinder Number: €C159282 Cytinder Volume: 144.4 CF
Laboratory: 124 - Riverton - NJ Cylinder Pressure; 2015 PSIG
PGVP Number; B52017 Valve Qutist; 350

Gas Code: PPN,BALN Certification Date:  Jun 13, 2017

Expiration Date: Jun 13, 2025

Certification gerformed in accordance with "E7A Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)° document EPA
B00/R-12!531, using the assay procedures listed, Analytical Methodology does not require corraction for analytical inteference. This cylinder has a total analytical
uncartainly as stated below with a confidence lavel of 95%. Thera are na significant impurities which affect the wse of this cafibration mikture. All concentrations are on a

volumefvelume basis unfess otherwise noted.

Do Not Use This Cﬂinder below 100 Esigi ie 0.7 megapascais.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
PROPANE 500.0 PPM 501.6 PPM G1 +- 0.6% NIST Traceshle 06/13/2017
MNITROGEN Balance

CALIBRATION STANDARDS
LotiD Cylinder No Concentration Uncertainty Expiration Date

NTRMplus 10060506 CC281234 495.3 PPM PROPANE/AIR +-0.6% Jan 06, 2022

ANALYTICAL EQUIPMENT
InstrumentMake/Model Analytical Principle Last Multlpoint Cafbration
MKS 2031 FTIR May 17 2017

Triad Data Avallable Upon Request

] ks
Approved for Release \ Page 1 of 82-124623100-1



Airgas

CERTIFICATE OF ANALYSIS Alrgas, inc.
: 600 Unlon Landing Road
Grade of Product: EPA Protocol | inarinson, M 08077
- Giili-0£0-f G1 G Fan. GI-G265TH
Part Number: E0ZNIS9E15A0608 Reference Number; 82-1244673744fmeseom - - '
Cylinder Number:  CC42624 Cylinder Volume:  144.3CF
Laboratdry: ASG - Riverton « NJ Cvlinder Pressure! 315 PSIG
PGVP Number: B52014 - Vaive Ouiist: 350
Gas Code: GH4, BALN Certification Date:  Dec 11, 2014
Exn Date: Dec 11, 2022 '

Cerlificalion performad In accordance with “EPA Tracaability Protocd) for Assay and Gerlification of Gassous Calibration Standerds (May 2012)" document EPA
GO0/R-12/831, using the assay prcadures tisted. Analylical Methodology does nof require correction for analylical intarference. This cylinder has a toal analytical
uncartainty a8 stated Relow with a confidence loval of 85%. Thare are no slgnificant impurities which affect the use of this calibration mixiure. All concentrations ars on &

volumaholume basis uniess gtherwise nated.

Do Mot Use This Cylinder below 100 Dl 1.6 0.7 mgagaacals:

_ " - ANALYTICAL RESULTS _ |
Component Requested -« Actual ) .- Protocol: . Tofal Relative - Assay -
Conceniration GConcentraion . Method - Uneertainty Dates

METHANE 50.00 PPM 50.96 PPM - Gt ' . H-0.8% NIST Tracesabla 121172014 -
NITROGEN Balance L

_ CALIBRATION STANDARDS
Type LotiD Cylinder No Concentration Uncertainty Expiration Date
NTRMplus 10061201 CCI22737 £3.48 PPM METHANE/AIR +e 0.7% Jul 13, 2018

- ANALYTICAL EQUIPMENT

Instrument/Make/Mocigl Analytical Principle Last Muttipoint Calibration

| Nicolet 6700 AHR0801933 CHid___ L Dec 11, 2014 , 1

Triad Data Available Upon Request

C VS

Approved for Release : Page 1 of 82-124487371-1




CERTIFICATE OF ANALYSIS Mi’

" Your First Chalce for Gases, Weiding & Innovatlve Soluilons Since 1929 CERT“:I ED STAN DARD spec'a“v Gases
PurityPlus’ ‘ .)
Customer: Maine Oxy/ Spec-Air Reference#: 061319SY-A
CGA: . 590 Ceriification Date: ~ 06/13/2019
Customer PO#: 331913 Expiration Date: 06/13/2021
Cylinder #: Eb0127906  Pressure, psig: 2000
Components Requested Concentration Certified Concentration Analytical Accuracy
Ethylene Oxide 3ppm 3.0ppm +10%
Air Balance Balance -

These mixtures were prepared gravimetrically using a high load high sensitivity electronic scale. Prior to filing the scale is verified for accuracy throughout the target
mass range against applicabie NIST traceable weights.

This report states accurately the results of the investigation made upon the material submitted te the analytical laboratory. Every effort has been made to determine
objectively the information requested. However, in connection with this report, Global Calibration Gases LLC shall have no liability in excess of the established

charge for this service.

LOBAL Produced by:
CALIBRATlON Global Calibration Gases LLC.

1090 Commerce Blvd N.

_GASES LLC  sarasots, Florida 34243

ISOVIEC 17025:2017 PGVP Vendor ID.: N22019

Principal Analyst: / . Principal Reviewer:
Date: 06/13/2019 Date: 06/13/2019




e - .
\ FI\EE= =y Oy CERTIFICATE OF ANALYSIS N ’
PuREQL Y SvécAir

Ynur\::irs.t cﬁo;ce for Gases, deln & Innovative Sﬂl.llon since“1l929 CERTI FIED STAN DARD sllecia“y Gases
PurityPlus’ ' .)

Customer: Maine Oxy/ Spec-Air Reference#: 061319SY-B

CGA: 590 Certification Date:  06/13/2019

Customer PO#: 331913 Expiration Date: 06/13/2021

Cylinder# EB0127901 Pressure, psig: 2000

Components Requested Concentration Certified Concentration Analytical Accuracy

Ethylene Oxide 300ppm 300ppm 5%

Air Balance Balance -

These mixtures were prepared gravimetrically using a high load high sensitivity electronic scale. Prior to filing the scale is verified for accuracy throughoui the target
mass range against applicable NIST fraceable weights.

This report states accurately the results of the investigation made upon the material submitted to the analytical laboratory. Every effort has been made fo determine
objectively the information requested. However, in connection with this report, Global Calibration Gases LLC shall have no liability in excess of the established
charge for this service.

"

LOBA * Produced by:
CALIBRATION Global Calibration Gases LLC.

1090 Commerce Blvd N.

G As Es LLC Sarasota, Florida 34243

ISCYIEC 17025:2017 PGVP Vendor ID.: N22019

Principal Analyst: / W/ﬁw Principal Reviewer:

Date; 06/13/2019 Date: 06/13/2019




SAMPLE PROBE CALIBRATION DATA FORM
TYPE "S§" PITOT TUBE ASSEMBLY AND NOZZLE

Thermosouple Callbration

.

*CR ASTM merouryn-glass ref Tharmomoter: AGTH 27-391P 6ZFES 593 F S70F/TS MM INM Serla] No, 2196
e e} K Termoaouplo pntardlaniggg Dg=TR-~1 e et — ]
Environmental BOWLING CODKING CORN Ol o DOENGTAP WATER STANDARD AMBIENT CONGITIGNS
Th pl e Tamp “Rafarance “G Temp “Referance “IC Tenp
DATE: B# ermometar Tamp. Difforénce ~ Fhemomeler Tomp Diffarenco JTherwmetar Towp Qiffaranee -g-
K K L18% K- . 215% 1 X +1.5%
Ja nua ry 2! 20 1 8 HOH 373 310.9 0.6 2509 252 04
38k . —_#Dviol 73 370.9 2. 2609 FH 4
PROBE I KDIVIO] 378 370.9 i 408 702 4
EiZ E 25 X 3
Mz_ 3 ab Aversgg, Nit Nip A, 3734 270.90 X 200.98 202.00
e —
Type "§" Pitot Tube Calibration: . Type "S" Pitot Tube Callbration:
bRl
Level and Parpandicutar Yoz
Dbstruction Mo
- = Damaged No
- EFFEGTIVE LEHGTH (tirlon Yip lo Porl Distusbanco} 38
A i OVERALL LENGTH {Union Tlp fo End of Probe) 45
— 1 )
[ o
Dagras indicaung wvel pesiion for aq (‘10 = m =+ 10“) 0
dularmcining o6 &N Ol o o
ap (1075 @y s +10% 9
By ({-5°¢ ys +5% 0

= Be (55 B2+ 5) o

Dagrea indicating lsval positian for

datermining fcand P, 7 wmradaas - 0 in degreos
® arradane - a in dogroes
2 = ATany(s 0.125") 0000
— } 2 W = ATano(< 003125 000000
Degran beval g fot D‘ t3!16 s Dt s 3f8") 0.370
dutstnining @& T
A 0470
., Af2D, {1.05 £ A2D, £ 1.5) "
[} RO P
¢ !f . ‘ GK ENVIRONMENTAL PROTRACTOR ID#=PRO # 1
f ———ry ‘C‘- Pitot Tuba to Nozzls Callbeatian:
A .
¥_§ 1} Pitat to nozxla saparation X 544" (w500 nozztef NIA
Dagres indicating favel posidan for
dstemining ¥ then catculate Z. 21 Thenwocouple to pitet separation z 34" 2.850
3§ Pitot und to proba union distance A 4 30 NiA

Pitot Tube to Nozzie Caltbration:

Ammbiont Vongeralure F; 1]
Barometrie Preasura Hg- 39.33
W 7.620m 8.8
t 1 w m]
:..SEE;L., ! am
Torgensitim Bansor 23 1,60 am Tecngarsiie 3410 '|

e ahkid e ey
an

e
N -

3 i et gliot tute fr Ingadng with

8 &"-‘w..“"n#.' L aooce &h'gmm.lhﬁmwuun
| plant of the pitot i shall be wvu it With or above this
nOETS Sty placm,

QA/QC Chech
Complotaness MK_AD Legibility _)(_&_\) Agcuracy _X AD Spacificallona __X _A") Aessonatilaress X _Z“\"D

1 cexlify that typs 5 pitel Wbefprobs 1D M2-38b uiosls or exceeds all specifications
eritgris sndfar applicable dosign faaturea and is hareby assigned & pitot ube calibration faclar C,of .84

— \}\&:@,V%m 1/ 2118 momessmssonon AL \)\J’\ dshd

Pﬂr{@ul (Signatueniata) Priject M-Inls;er!@luﬁlummalw) v i
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Qualily Aszursnce Handbeak far Alr Polliion Measwement Systems  Volume I, Stotionary § Specilic Molliod:

EFAMIGHR-14/038s, Saplamber 1984

CIi REVISION 0N06AR

KEquipmantiProbs calilietion



Appendix D

Process Data



EO STERTIIZER #1

LONG ISLAND STERILIZATION Rup |
175 WIRELESS BLVD. v

HAUPPAUGE, WY 11788
T: 1.631.435.4815

DATE 07/11/19 Thu CYCLE 27 STERTLANT EO
PROG VERSION KORSCP Vag-i CHECK VALUE 14543
STERILE LOT #  STACK TEST & / OPERATOR RER
CYL STRAT WT 550.6
CYL, END WT 535 .
ETO USED WT Y5, 6

STERILANT TANK LOT # 190606EQ0CZ41, TARE WEIGHT: 274.0 1LBS

PROCESS FPARAMETERS

CHAMBER TEMP 46 C, BLOWER IS USED
VACUUM & 48.4 KPAA, 6.4 KPA/MIN
NITROGEW DILUTION 2 CYCLES; RITROGEN: 96.0 EPAA, 5.0 KPA/MIN
EVAC: 48.4 KPaA, 6.4 KPA/MIN

GAS A 1 CYCLES; INJ: 75.4 KpPAa, 2.0 KPA/MIN, EO, LGT 20 C
90.0 KPAA, 2.0 KPA/MIN, SECOND WITROGER
GAS DWELL 90.0 KPAA, -1.0 KPA, DWELL 0:10 HE:HM, MARBUPS: NZ
AFTER VACUUM 48.4 KPRA, 6.4 KPA/HMIN, HOLD 0:01 HH:MM
GAS WASH A 4 CYCLES; RLS: 94.8 KpAA, 5.0 KPA/MIN, HOLD 0:01 HH:
VAC: 48.4 KPAA, 6.4 KPA/MIN, HOLD 0:01 HH:
RELEASE 98.0 KPAA, 7.0 KPA/MIN

MM, HITR
HH

PRESS TEMP (DEG C} RH VAP ETO0 HZ0
TiKE KPAA AVG % GAS MG/L MG/L ALARMS & MESSAGES ACTION TAREN

17.:05 EXISTING HIDI OVERRIDES: BlwrOK to MAN OH

ExhVlv o MAW OFF
Blower to MAN ON

VACUUM A PHRSE

11:05 28.4 46.3 33.3 200 -38.9
11:06 85.5 45.8 33.3 -200 -39.9
11:07 80.7 44.7 33.3 200 -39.9
11:07 80.3 44,6 33.3 -200 -39.9 ELOW EVACUATION
i1:08 86.1 43.9 33.3 -200 ~39.8
11:09 81.6 43.5 33.3 —200 -39.9
11:10 77.1 43.2 33.3 -~200 -39.9
11:11 72.9 43.0 33.3 200 -39.9
1i:12 66.9 42,9 33.3 200 -3%8.9
11:13 65.0 42.7 33.3 -200 -39.9
11:14 61.2 42.7 33.3 -200 -35.9
11:15 57.5 42.6 33.4 200 -39.9
11:16 54.0 42.5 33.4 -200 -39.9
11:17 50.7 4£2.5 33.4 ~200 -35.9



DDI ANTARES KORSCP V30-1 07/11/1% Thu 11:17 CYCLE 27 CHECK VALUE 14543
STERILE LOT # STACK TEST 2

PRESS TEMP (DEG C) RH VAP ETO H20

TIME EPAA AVG % GAB MG/L MG/I. ALRRMS & HMESSAGES ACTION TAKEN
11:17 48.4 42.4 33.4 -200 -39.9
MAX:  99.4 46.3 33.4 -200 -39.9 PHASE (0:1Z2  PHASE ELAPSED  0:12
MIN: 48.4 42.4 33.3 c 0.1 CYCLE (:1Z

NITROGEN DILUTION PHASE

11:17 48.3 42.4 33.4 —200 -39.9 =====—==== NITROGEN 1
11:18 93.5 43.5 33.4 ~200 ~35.9

11:19 58.5 45.7 33.4 200 -38.8

11:20 63.5 47.2 33.4 -200 -39.9

11:21 68.06 48.1 33.4 -200 -39.9

11:22 73.6 48.5 33.4 -200 -39.9

13:23 75.6 45.6 33.4 -200 -39.9

11:24 83.5 43.7 33.4 -200 -39.9

11:25 88.5 48,7 33.4 -200 -39.9

11:26 93.6 48.6 33.4 200 -39.9

i1:27 98.0 45.6 33.4 200 -39.9 =====s====z EVACUATION i
11:28 53.6 48.1 33.4 200 -39.9

11:29 88.6 45.9 33.4 -200 -3%9.9

1129 &8.3 45.7 33.4 -200 -39.9 SLOYW EVACUATION
ii:30 84.0 44,5 33.4 -200 -39.9

11:31 79.6 43.8 33.4 -200 -35.9

11:32 75.2 43.3 33.4 -200 -39.9

11:33 71.0 3.1 33.4 200 -35.9

11:34 67.1 42.9 33.4 -Z00 -38.9

13:35 63.2 42.8 33.4 ~200 -39.9

i1:36 59.4 42.7 33.4 200 -35.9

11:37 99.9 42.6 33.4 -200 -38.9

1i:38 52.5 42.5 33.4 200 -39.9

11:39 48,1 42.4 33.4 -200 -38.8

11:38 48.4 42.4 33.4 -200 -35.9 ==—======= NITROGEN 2
11:40 53.6 43.5 33.4 200 ~39.9

11:41 58.6 45.7 33.4 -200 -39.9

11:42 63.6 47.2 33.4 -200 -39.9

11:43 68.6 45.1 33.4 ~200 -39.9

11:44 73.7 48.5 33.4 -200 -3%8.9

11:45 78.6 43.7 33.4 -200 -39.9

11:46 83.7 438.7 33.4 -200 -39.9

11:47 38.6 43.8 33.4 -200 -39.9

1i:48 93.7 43.7 33.5 200 -358.9

11:45 $8.0 48.7 33.5 -200 -39.8 =momomecee-c EVACUATION 2
11:50 93.7 48.1 33.5 ~200 -39.9

11:51 86.6 46.0 33.5 ~200 -39.9

11:51 88.2 45.8 33.5 -200 -39.9 BSLOW EVACUATICH
11:52 84.0 44.5 33.5 -200 -35.9

11:53 78.6 43.8 33.5 -200 -38.9

11:54 75.1 43.3 33.5 -200 -398.9

11:55 71.0 43.0 33.5 -200 -35.9

1i:56 67.0 42.9 33.3 —200 -39.9

11:57 63.2 42.7 33.5 -200 -38.9



DDI ANTARES KORSCP V301

PRESS THMP (DEG C)

STACK TEST 2

AVG
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07/11/1%9 Thu 11:58
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ETO

H20
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0

GAS A (EO) PHASE
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33.
33.
33.
33.
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33.
33.
33.
33.
33.
33.
33.
33.
33.
33.
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33.6

33.

(%3]

~200
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—200
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—200
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0

-39.
-39.

-39.

-39.
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-39,
~39.
-39.
-39.
-39.
-39.
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—39.
-39.
-39.
—-39.
~39.
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~39.
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ESTIMATED STERTLANT USED THIS PHASE:

STERILE LOT #
TIME KPBA
11:58 52.4
ii:59 55.8
12:00 2.4
12:01 45,0
12:01 45.4

MAX: 98.0

MIN: 48.3
12:01 48.4
12:02 50.5
12:03 52.6
12:04 54.5
12:05 56.5
12:06 53.5
12:07 6.4
12:08 62.5
12:09 64.4
12:10 56.4
12:11 08.4
12:12 70.3
12:13 72.3
12:14 74,4
12:15 75.4
12:16 77.5
12:17 79.7
12:18 ai.s
12:19 83.6
12:20 85.6
i2:21 87.6
12:22 59.6
12:22 9G.0

MAX; 406.0

HMIiH: 43.4
12:22 90.2
12:23 S0.2
12:24 93.2
12:25 0.2
12:26 50.2
12:27 90.2
12:27 90.2
12:28 390.2

47.
46.
46.
46,
46.
46,
4.
46.

B B L e (1 0D

LR WD WD W00 W DD WD W0 W WD WD WD WD WD WD WD DD WD

e AL

45.9,

CY¥CLE

27

ALARHMS & MESSACGES

FHABE

Add ETO

mmmmmmnmzs STERILANT i

0:43

CHECK VALUE 14543

ACTION TAIEN

PHASE ELAPSED  0:43
CYCLE  0:56

PHASE

GAS DVWELL (B0) PHASE

33.6
33.
33.
33.
33.
33.
33.
33.

O Oy G O h O

-200
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—-200
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—-200
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-3G.
-39,
-39.
-39.
-39.

DD WO WD WD DD WD

0. 20

CYCLE TOTAL:

PHASE ELAPBED 0020
CYCLE  1:17%

45.9

OPERATOR CYCLE BTCE



DDI ANTARES KORSCP V301
STERILE LOT #
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PRESS TEMP (DEG C)
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07/11/19 Thu 12:29

RH VAP ETO
% GAS HG/L HG/L
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AFTER VACUUM PHASE
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33.
32.
33.
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—-200
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GAS WASH A PHASE
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CY¥CLE

ALARMS & HE

FHASE

27

SOAGES

0:10

CHECK VALUE 14543

ACTION TAKEN

CYCLE CONTINUED

PHASE ELAFSED 0:10

CpRT  Evac—|

EVACUATICH FRESSURE
s BETER VACUUM BOLD

PHASE

0:11

RELEASE

CYCLE  1:27

FHASE BLARSED 0:11
1:3%

1

CYCLE

OPERATCR CYCLE B5TOE

CYCLE CONTINUED



DDI ANTARES KORSCP V31 07/11/19 Thu 12:58 CYCLE 27 CHECK VALUE 14543
STERILE LOT # SIACK TEST 2

PRESS TEMP (DEG C) EH VAP EI0 HIO

TTHE KPAA AVG % GAS MG/L WG/L ALARMS & MESSAGES ACTION TAKENW
12:5% 92.9 46.4 33.7 200 -39.9
12:59 94.8 46.4 33.7 -200 -39.9 =s======== RELEASE HOLD 1
13:00 94.8 4£6.8 33.7 -200 -39.9
13:00 94.8 46.8 33.7 -200 -39.9 ==cocomoome EVACURTION 1
13:01 0.5 46.5 33.7 -200 -39.9
13:02 85.0 45.2 33.7 -200 -32.9
13:02 85.2 43.1 33.7 ~200 -35.9 SLOW EVACUATIOH
13:03 ci.l 44.4 33.7 -200 -39.9
13:04 76.7 44.0 33.6 —200 -39.9
13:05 2.6 43.7 33.6 -200 -39.9
13:06 63.7 43.6 33.6 -200 -39.8
13:07 4.8 43.4 33.6 200 -35.9
13:08 61.0 43.3 33.6 —200 -39.9
13:09 897.4 43.2 33.6 -200 -39.9
13:10 54.0 43.1 33.6 -200 -39.9
13:11 50.7 43.1 33.6 —£00 -39.8
13:12 48.4 43.0 33.6 -200 -39.9 EVACUATICON PRESSURE
13:12 48.4 43.0 33.6 —200 -35.9 =reommeemes VRCUUM HOLD 1
13:13 43.5 43.3 33.6 -200 -39.9
13:13 48.4 43.6 33.6 200 -39.9 woomomzmoz RELEASE 2
13:14 33.7 45.2 33.6 -200 -39.9
13:15 98.6 46.9 33.6 -200 -38.9
13:16 63.7 47.8 33.6 —200 -39.9
13:17 68.6 48.3 33.6 ~200 ~39.9
13:1i8 73.7 43.4 33.6 —200 -3%.9
13:1%9 78.7 48.6 33.6 -200 ~39.5
13:20 83.7 48.6 33.6 -200 -39.9
13:21 88.7 45.6 32.6 200 -39.9
13:22 93.6 48.6 33.6 -200 -39.9
13:22 54.8 43.7 33.6 —200 ~39.8 =sem=cemmzm RELEASE HOLD 2
13:23 94,6 45,1 33.6 ~200 -39.9
13:23 54.6 48.1 33.6 ~200 ~39.9% =s===emuesm EVACUATION 2
13:24 80.2 47.0 33.6 200 -39.9
13:25 85.2 45.3 33.6 -200 -35.9
13:25 84.38 45.4 33.6 -200 -39.9 SLOW EVACUATION
13:26 80.6 44.4 33.6 -200 -38.95
13:27 76.3 43.9 33.6 ~200 ~38.%
13:28 72.1 43.6 33.6 -200 -35.9
13:29 68.2 43.4 33.6 -200 -39.9
13:30 64.3 43.3 33.6 -200 -39.9
13:31 60.5 43.2 33.6 -200 -3%9.9
13:32 56.8 43.1 33.6 200 -39.9
13:33 53.5 43.0 33.6 -200 -39.9
13:34 50.1 43.6 33.6 200 -39.9
13:35 48.4 43.0 353.6 —200 ~-39.8 EVACUATION PRESSURE
13:35 48.4 43.0 33.6 —200 -38.9 =mweccee-es YRCUUM HOLD 2
13:36 48.5 43.3 33.6 -200 -39.9
13:36 43.4 43.5 33.6 -200 -39.9 ==eeeeeees RELEASE 3
13:37 53.6 45.1 33.6 -200 -39.9
13:38 28.6 48.7 33.6 —200 -33.¢
13:39 63.6 47.7 33.6 -200 -39.9%
13:40 68.6 48.3 33.6 -200 -35.5



DDI ANTARES KORSCP V3Q-1 07/11/19 Thu 13:41 CY¥CLE 27 CHECK VALUE 14543
STERILE LOT # STACK TEST 2

PRESS TEMP (DEG C) RH VAP ETC H20

TIME KPAA AVG $ GAS MG/L MG/L ALARMS & MESSAGES ACTION TAKEN
13:41 73.7 48.6 33.6 —-200 -39.9
13:42 78.7 48.7 33.6 -200 -39.9
13:43 83.7 438.7 33.6 -200 -33.9
13:44 88.7 43.7 33.6 200 -39.9
13:45 93.6 43.8 33.6 200 -35.9
13:45 94.8 48.8 33.6 200 ~-39.9 ==mmoomees RELEASE HOLD 3
13:46 94.6 48.2 33.6 —200 -39.9
13:46 94.6 48.2 33.6 —200 —39.9 =czmmoemees BVACUATION 3
13: 47 90.1 47.1 33.6 -200 -39.8
13:48 385.1 45.3 33.6 200 ~39.9
13:48 84.7 45,2 33.6 ~200 -39.9 SLOW EVACUATION
13:49 30.5 44.3 33.6 ~200 -39.9
13:50 76.1 43.8 33.6 200 -39.9
13:51 71.9 43.6 33.6 —200 ~-39.9
13:52 67.9 43.4 33.6 ~200 -39.9
13:53 64.1 43.3 33.6 -200 ~39.9
13:54 60.3 43.2 33.6 —-200 -39.9
13:55 56.6 43.0 33.6 -200 -39.9
13:56 53.2 42.9 33.6 ~200 -38.9
i3:57 49.8 42.9 33.6 ~200 -35.9
13:58 43,4 42.9 33.6 —200 —-39.9 EVACUATION PRESSURE
13:58 48.4 42.9 33.6 -200 ~39.9 =ss==s=m=== VACUUM HOLD 3
13:59 48.5 43.2 33.6 —200 -39.9
13:59 43.4 43.5 33.6 -200 -39.9 ==———————c RELEASE 4
14:00 53.6 45.0 33.6 200 ~39.9
14:01 58.6 46.7 33.6 ~200 -39.9
14:02 63.7 47.8 33.6 -200 -35.%
14:03 63.7 43.4 33.6 —200 -39.9
14:04 73.6 48.7 33.6 200 -39.9
14:05 78.7 48.8 33.6 —200 -39.9
14:06 83.7 48.9 33.6 ~200 -39.9
14:07 88.6 48.8 33.6 -200 -39.9
14:08 93.6 48.3 33.6 -200 -339.9
14:08 94.8 43.8 33.6 -200 -39.5 =e——e———o— RELPASE HOLD 4
14:09 94.5 438.2 33.6 ~200 ~38.9
14:09 94.5 438.2 33.6 ~200 -39.9 =ss=soszms EVACUBTTON 4=
14:10 90.1 47.0 33.6 -200 -39.9
14:11 85.1 45.2 33.6 ~200 -39.9
14:11 84.7 45.1 33.6 ~200 -39.9 SLOW EVACUATION
14:12 80.5 44,2 33.6 —200 -39.9
14:13 76.1 43.7 33.6 -200 -39.9
14:14 71.S 43.4 33.6 200 -39.¢
14:15 67.9 43.2 33.6 ~200 -39.9
i4:16 64.0 £3.1 33.6 -200 -39.9
14:17 60.1 43.0 33.6 -200 -38.9%
14:138 56.5 42.9 33.6 —-200 ~39.9
14:18 53.1 44.8 33.6 -200 -35.9
14:20 49,7 42.7 33.6 200 -35.9
14:21 48.4 42.7 33.6 —200 -39.9 EVACUATION PRESSURE
14:21 48.4 42.7 33.6 -200 -3%9.9 =oscoomeees YACUUM HOLD 4
14:22 43.5 43.0 33.6 -200 -39.9



DDI AWNTARES KORSCP V301 07/11/19 Thu 14:22 CY¥CLE 27 CHECK VALUE 14543
STERILE LOT # STACK TEST Z

PRESS TEMP (DEG C} KH VAP ETO HZ0

TIME KPAA AVG % GAS MG/L ME/L ALARMS & MESSAGES ACTTON TAREN
14:22 48.4 43.3 33.6 -200 -39.9
MAX: 94.8 48.9 33.7 =200 -39.9 PHRSE  1:32 PHASE ELAPSED 1:38
MIN: 48.4 42.7 33.6 0 0.1 C¥ICLE  3:17
RELEASE PHASE
14:22 48.3 43.3 33.6 —200 -39.9
14:22 48.3 43.3 33.6 -200 -39.9 LOOSEN DOOR LOCKS
14:2 51.6 44.5 33.6 —200 -39.9
14:2 54.7 46.0 33.6 -200 -39.9
14:24 55.0 46.2 33.6 ~200 ~39.9 SLOW INJECTION
14:25 57.8 46.85 33.6 -200 -39.9
14:26 60.7 47.3 33.6 -200 -39.9
14:27 63.5 47.5 33.6 —200 -39.9
14:28 66.2 47.5 33.6 -200 -39.9
14:259 68.8 47.5 33.6 —-200 -39.9
14:30 71.3 47.5 33.6 ~200 -39.9
14:31 73.6 47.5 33.6 -200 -35.9
14:32 75.9 47.4 33.6 -200 -38.9
14:33 78.0 47.3 33.6 -200 -39.9
14:34 80.1 47.3 33.6 —-200 ~38.9
14:35 82.0 47.3 33.6 200 -39.9
14:36 83.8 47.2 33.6 200 ~39.9
14:37 85.5 47.1 33.6 —Z00 ~39.9
14:38 87.1 47.1 33.6 -200 -39.8
14:39 88.6 4£7.0 33.6 200 -39.%
14:40 94.7 47.0 33.6 —200 -39.9
14:41 95.4 47.0 33.6 200 -39.9
14:42 96.0 46.9 33.6 -200 -39.9
14:43 56.6 46.5 33.6 -200 -39.9
14:44 97.2 46.9 33.6 -200 ~35.9
14:45 §7.7 46.8 33.6 -200 -3%.%
14£:46 98.0 46.8 33.6 -200 -35.9
MRX: $8.0 47.5 33.6 -200 -38.95 FHASE  0:23  PHAGE ELAPSED  0:23
MIN: 48.3 43.3 33.6 0 0.1 CICLE 3:41
CY¥CLE COMPLETE PHASE
14:46 TOTAL CYCLE  3:31  CYCLE ELAPSED  3:41
SIGHATURES: OPERATOR

SUPERVIZOR



vaT 2

EO STERILIZER #2

LONG ISLAND STERILIZATION

175 WIRELESS BLVD.
HAUPPAUGE, NY 117388
T: 1.631.435.4815

DATE 07/11/19 Thu CYC1LE 27

PROG VERSION KORSCP V3Q-1
STERILE LOT # STACK TEST 3.

CYL START WT 590.2
CYL END WT R
ETC USED WT t/. 8

STERILANT TANK LOT § 190606E006303, TARE WEIGHT:

292.0 LBS

PROCES 3 PARAMETERS

CHAMBER TEMP 46 C, BLOWER IS USED
VACUUM A 48.4 KPAA, 6.4 KPA/MIN

Ruv 2_.

STERILANT FEO

CHECK VALUE 14543
OPERATCR REK

NITROGEN DILUTION 2 CYCLES; NITROGEN: 98.0 EPAA, 5.0 KPA/MIN
EVAC: 42.4 EPAA, 6.4 KPA/MIN

GAS A 1 CYCLES; INJ: 75.4 EPAA, 2.0 KPA/MIN, EO, LGT 20 C
90.0 KPAA, 2.0 KPA/MIN, SECOND NITROGEN
GAS DWELL ©90.0 KPAA, -1.0 KPA, DWELL 0:10 HH:MM, MAKEUPS: NZ
AFTER VACUUM 48.4 KPAA, 6.4 EPA/MIN, BOLD 0:01 HH:MM

GAS WASH A 4 CYCLES; RES: 94.8 EKPAA, 5.0 EKPA/MIN, HOLD 0:03 HH:MM, NITR
VAC: 48.4 ¥PAA, 6.4 EPA/MIN, HOLD (:01 HH:MM
RELEASE 98.0 EPAA, 7.0 KPA/MIN
PRESS TEMP (DEG C) EH VAP ETO HZ20

TIME ERAA AVG % GAS MG/L MG/T, ALARMS & MESSAGES ACTION TAKEN
11:11 EXISTING HIDI OVERRIDES: BlwrOK to MAN CN

Exhvlv to MAN OFF

Blower to MAN ON

VACUUM A PHASE

11:11 99.9 46.3 53.6 -200 ~-39.9
11:12 96.9 46.1 53.6 -200 -349.9
11:13 82.9 45.1 53.6 -200 -39.9
11:13 92.6 45.1 53.6 =200 -39.9 SLOW EVACUATION
11:14 89.1 44,5 53.6 -200 -39.9
11:15 85.2 44.0 53.5 -200 -39.9
11:16 81.3 43.7 53.5 -200 -39.9
11:17 Ti.4 43.5 53.5 ~200 ~-39.9
11:18 73.8 43.3 533.5 -200 -39.9
ii:19 70.2 43.2 33.5 -200 -39.9
11:20 66.9 43.2 53.4 =200 -39.9
i1:21 63.7 43.1 53.4 -200 -39.9
1t:22 €0.5 43.1 53.3 -200 -39.9
11:23 57.3 43.0 53.3 -200 -39.9
i1:24 54.6 43.0 53.3 =200 -39.9



DDI ANTARES KORSCP V3Q-1 07/11/19 Thu 11:253 CYCLE 27 CHECK VALUE 14543
STERILE LOT # STACK TEST 1

PRESS TEMP (DEG C) RH VAP ETC H20

TIME EPAA AVG % GAS MG/L MG/L ALARMS & MESSAGES ACTION TAEFN
11:25 51.7 43.1 53.2 -200 -39.9
11:26 £9.0 43.0 33.2 200 -39.9
11:26 48.4 43.0 33.2 =200 -39.9
MAX: 99.9 46.3 53.6 ~200 -39.9 FHASE  0:15  PHASE ELAPSED D:13
MIN: 48.4 43.0 33.2 g 0.1 CYCLE 0:13

NITROGEN DILUTION PHASE

11:26 48.4 43.0 53.2 -200 ~3%9.9 =====mzoes NITROGEN i =
11:27 54.2 44.0 33.2 -200 -39.9

11:28 39.2 46.2 53.2 ~200 ~39.9

11:29 e4.1 47.4 33.1 -200 -39.9

11:30 69.2 48.0 53.0 ~200 ~39.9

11:31 74.2 48.3 53.1 ~200 -39.9

11:32 79.1 48.4 33.0 -200 -38.9

11:33 84.2 48.5 33.0 -260 -39.9

11:34 89.2 48.5 32.9 -200 -39.9

11:35 94.2 48.5 52.9 -200 -39.9

11:36 28.0 48.4 532.9 ~200 -39.92 ========== EVACUATION 1 =====soomrmmmmmms
11:37 94.9 48.1 52.9 -200 -39.9

11:38 0.8 46.3 52.8 -200 -39.9

11:38 80.5 46.2 32.8 =260 -39.9 SLOW EVACUATION

11:39 36.8 45.1 32.7 -200 -39.9

11:40 43.0 44.2 52.7 -200 -39.9

11:41 79.1 43.7 32.35 -200 -3%.9

11:42 75.3 43.5 52.6 -200 -39.9

11:43 1.7 43.2 52.5 =200 -39.9

11:44 68.3 43.1 52.5 =200 -38.9

11:45 63.0 43.1 32.5 200 -39.9

11:46 61.9 43.0 52.5 -2060 -39.9

11:47 58.8 43.0 52.4 ~200 -39.9

11:48 55.8 43.0 52.2 -200 -39.9

11:49 52.9 42.9 52.2 -200 -39.9

11:50 50.1 43.0 52.3 ~-200 -39.9

11:50 48.4 42.9 52.2 -200 ~39.9 ========== NITROGEN 2 =
11:51 54.2 44.0 52.2 -200 -39.9

11:52 39,2 46,2 32,2 -200 -39.9

11:53 64.2 47.4 52.3 -260 -39.9

11:54 69.2 48.0 52.4 -200 -39.9

11:55 74.2 48.3 52.5 ~200 -39.9

11:56 79.1 48.5 32.6 -200 -39.9

11:57 84.2 48.5 32.7 =200 -39.9

11:58 89.2 48.4 52.9 -200 -39.9

11:39 94.2 48.4 53.1 -200 -39.9

12:00 88.0 48.4 53.2 -200 ~39.9 ========== EVACUATION 2
12:01 94.9 48.0 53.2 -200 -39.9

12:02 90.7 46.3 53.3 -2G0 -38.9

12:02 80.4 46.1 55.3 -200 ~39.9 SLOW EVACUATION

12:03 86.8 45.0 53.4 -200 -38.9

12:04 2.9 44.2 53.3 -200 -32.9

12:04 82.4 44.1 53.3 -200 -39.9 CPERATOR CYCLE STOP

12:04 82.3 44.0 53.3 -200 -39.9 CYCLE CONTINUED



DDI ANTARES KORSCP ViQ-1 07/11/19 Thu 12:04 CYCLE 27 CHECK VALUE 14343
STERILE IOT # STACK TEST 1

PRESS TEMP (DEG C) RH VAP ETO H20

TIME __ KPAA AVG % GAS MG/L MG/L ALARMS & MESSAGES ACTION TAKEN

12:05 79.0 43.6 53.3 -200 -39.9

12:06 75.2 43.3 53.3 -200 ~39.9

12:07 71.6 43.0 53.4 -200 -39.9

12:08 63.1 43.0 53.4 -200 -39.9

12:09 64.9 42.9 53.4 -200 -39.9

12:10 61.7 42.9 53.5 ~200 ~39.9

12:11 58.7 42.9 53.5 -200 -39.9

12:12 55.7 42.9 53.6 -200 -39.9

12:13 52.8 42.8 53.5 -200 -39.9

12:14 50.0 42.8 53.5 -200 -39.9

12:15 48.4 42.8 53.5 ~200 -39.9
MAX:  98.0 48.5 53.6 -200 -39.9 PHASE  0:48  PHASE ELAPSED 0:48
MIN: 48.4 42.8 52.2 0 0.1 CYCLE  1:03

GAS A (EO) PHASE Ad A ETO
¥12:15 48.4 42.8 53.5 =200 -39.9 ========== STERILANT 1

12:16 50.9 43.3 53.5 -200 -39.9

12:17 52.7 44.7 53.3 -200 ~39.9

12:18 54.8 45.5 53.0 -200 -39.9

12:19 56.8 46.0 52.8 -200 ~39.9

12:20 58.7 46.3 52.5 -200 ~39.9

12:21 60.7 46.4 52.3 -200 ~-39.9

12:22 62.8 46.5 52.0 ~200 -39.9

12:23 64.8 46.5 51.9 -200 -39.9

12:24 66.7 46.5 51.6 -200 -39.9

12:25 68.8 46.5 51.4 -200 ~39.9

12:26 70.7 46.5 51.4 -200 -39.9

12:27 72.7 46.5 51.2 ~200 -39.9

12:28 74.7 46.5 51.2 =200 -39.9

¥12:28 15.4 46.5 51.1 -200 —-39.9 =s======== SECOND NITROGEN 1 ==========

12:29 78.0 46.8 50.8 -200 -39.9

12:30 80.1 46.8 50.8 —-200 -39.9

12:31 82.1 46.8 50.8 -200 -39.9

12:32 84.1 46.8 50.7 -200 -39.9

12:33 86.1 46.8 50.6 -200 -39.9

12:34 88.1 46.8 50.6 -200 -39.9

12:34 90.0 46.8 50.6 -200 -39.9
MAX:  90.0 46.8 53.5 -200 -39.9 PHASE 0:19 PHASE ELAPSED 0:19
MIN: 48.4 42.8 50.6 0 0.1 CYCLE 1:23

ESTIMATED STERILANT USED THIS PHASE: 46.1, CYCLE TOTAL: 46.1

GAS DWELL (EO) PHASE

12:34 56.1 46.8 50.6 -200 -39.9
12:35 20.0 46.8 30.6 -200 -39.9
12:36 20.9 £6.4 50.4 -200 -39.9



DDI ANTARES KOREBCP V31 07/11/19 Thu 12:37 CYCLE 27 CHECK VALUE 14543
STERILE 1LOT # STACK TEST 1
PRESS TEMP (DEG C) RH VAP ET0 H20
TIME EPAA AVG % GAS MG/L. MG/L ALARMS & MESSAGES ACTION TAKEN
12:37 9G.0 46.2 50.1 -206 -39.9
12:38 20.0 46.1 49.8 -200 -35.9
12:39 990.0 46.1 49,5 -200 -39.9
12:40 50.1 46.0 49.3 -200 -39.9
12:41 90.1 46.0 49.2 -200 -39.9
12:42 0.1 45.9 49,0 -200 -39.9
12:43 9G.1 45,9 48.8 -200 -39.9
12:44 0.1 45.9 48.8 -200 -39.9
12:44 90.1 45.9 48.8 -2060 -39.9
MAX: 8G.1 46.8 30.6 -200 -39.9 PHASE  0:10 PHASE ELAPSED 0:10
MIN: 90.0 45.9 48.8 0 0.1 CYCLE  1:33
AFTER VACUOM PHASE
r12:44 20.1 45.9 48.8 -200 -39.9 EVAL - T
12:43 90.3 43.9 48.8 -200 -39.9 OPERATOR CYCLE STOP
12:43 91.2 46.0 48.7 -200 -39.9 CYCLE CONTINUED
12:45 91.2 46.0 48.7 -200 -39.9
12:46 8.0 45.9 48.7 -200 -39.9
12:47 84.2 45.1 48.7 -200 -39.9
12:48 20.4 44.5 48.7 -200 -39.9
12:49 76.8 44.1 48.6 ~-200 -35.9
12:30 73.2 43.8 48.7 -200 -39.9
12:51 69.8 43.7 48.8 -200 ~-39.9
12:52 66.5 43.6 48.9 -200 -32.9
12:353 63.4 43.6 49.0 200 -39.9
12:54 66.4 43.5 42,1 -200 -38.9
12:55 57.5 43.4 49,3 -200 -39.9
12:56 34.6 43.4 49.5 200 -38.9
12:57 51.8 43.3 49.6 ~200 -39.9
12:58 49.2 43.3 49.8 200 -39.,9
12:59 48.4 43.3 49.9 -200 -39.9 EVACUATION PRESSURE
»12:59 48.4 43.3 49.9 -200 ~39.9 =ozmomeenese ARTER VACUUM HOLD
13:00 48.3 43.4 30.1 -200 -39.9
13:00 48.3 43.4 50.1 ~260 -39.9
MA¥:  91.2 46.0 50,1 -200 -392.9 FHASE 0:14  PHASE ELAPSED 0:13
MIN: 48.3 43.3 48.6 0 0.1 CYCLE 1:49
GAS WASH A PHASE
13:60 48.3 43.4 50.2 =200 -39.0 ==sweesecse RELEASE 1= =
13:061 34.2 44.7 50.4 -200 -39.9
13:02 59.2 46.2 50.6 -200 ~-39.9
13:03 64.2 47.1 50.9 -200 -39.9
13:04 69.2 47.4 51.2 -200 -39.9
13:05 74.2 47.6 51.4 -200 -39.9
13:06 70.2 47.7 51.7 ~-200 ~39.9
13:07 34.1 47.8 52.1 -200 -39.9



DD ANTARES EORSCP V3Q-1 07/11/19 Thw 13:08 CYCLE 27 CHECK VALUE 14543
STERILE 10T # STACK TEST 1
PRESS TEMP (DEG C) RH VAP ETO HZ0D

TIHE KEPAA AVG % GAS MG/L MG/L ALARMS & MESSAGES ACTION TAETN

13:08 8%.2 47.38 52.4 -200 -39.9

13:00 94.2 47.8 32.6 200 -39.9

13:00 94.8 47.8 52.7 -200 -~39.9 ========== RELEASE HOLD SEEmmTEanomms

13:10 85.1 47.4 52.8 -200 -39.9

13:10 95.1 47.4 52.8 -200 ~39.9 ========== EVACUATION i

i3:11 92.0 46.5 52.9 -200 -38.9

13:12 88.1 45.2 53.0 ~200 -38.9

13:12 87.7 45.1 53.1 -200 -38.9 SLOW EVACUATION

13:13 84.3 44.3 53.1 ~-200 -39.9

13:14 80.5 43.8 53.2 -200 -39.°

15:15 76.7 43.4 33.3 -200 -39.9

13:16 3.1 43.2 53.4 -200 -39.9

13:17 62.7 43.0 33.6 -200 -392.9

13:18 66.4 42.9 33.6 -200 -39.9

13:19 63.2 42.9 53.6 -200 -35.9

13:20 6.2 42.8 33.8 -200 -38.9

13:2% 57.2 42.8 53.8 -200 -39.9

13:22 34.3 42.8 33.8 -200 -38.9

13:23 51.5 42.7 53.9 =200 -3¢.9

13:24 48.8 42.6 33.9 =200 -36.9

13:24 48.4 42.6 53.9 200 -30.9 EVACUATION PRESSURE

13:24 48.4 42.6 33.9 -200 -39.9 ========== VACUUM HOLD 3

13:25 48.3 42.8 534.0 -200 -39.9

13:25 48.3 42.8 534.0 200 -39.% ========== RELEASE 2

13:26 54.1 44.2 54.0 -200 ~-39.9

13:27 39.0 45.8 33.9 -200 -39.9

13:28 64.1 46.8 54.0 ~-200 ~39.9

13:29 69.0 47.2 54.0 -200 -39.9

13:30 74.0 47.4 54.0 ~200 -39.9

13:31 79.1 47.3 34.G -200 -39.9

13:32 84.1 47.5 54.1 -200 ~39.9

13:33 89.1 47.6 54.1 -200 ~-38.9

13:34 4.1 47.6 54.0 -200 -35.9

13:34 94.8 47.6 54.0 -200 ~-39.9 ========== RELEASE HOLD S=mmmmzomooos

13:35 95.0 47.2 54.1 -200 -38.9

13:35 95.0 47.2 34.1 -200 ~39.9 ==emmmesmse EVACUATION 2

13:36 91.9 46.2 54.1 -200 -39.9

13:37 88.0 44.8 54.0 -200 -39.9

13:37 87.7 44.7 54.0 -200 -39.9 SLOW EVACUATICHN

13:38 84.1 43.9 54.0 -200 -39.9

13:39 80.3 43.3 54.0 -200 -39.9

13:40 76.5 42.9 54,0 =200 -39.9

13:41 72.8 42.7 53.9 200 -39.9

13:42 69.3 42.35 33.8 -200 -39.9

13:43 66.0 42.4 53.7 -200 -39.9

13:44 62.8 42.4 53.7 ~-200 -39.9

13:45 39.8 42.3 53.7 -200 ~-39.92

13:46 56.8 42.3 53.7 ~200 ~39.9

13:47 54.0 42.3 33.6 -200 -35.9

13:48 51.2 42.3 53.6 ~200 ~39.9

13:49 48.4 42.3 53.5 =200 -39.9

13:49 48.4 42.3 53.5 -200 -39.9 EVACUATION PRESSURE

13:49 48.4 42.3 53.5 -200 ~39.9 =c=mm===== VACUUM HOLD 2 = =




DDI ANTARES KORSCP V3Q-1

STERILE LOT #

PRESS TEMP (DEG C)

07/11/19 Thu 13:50

STACK TEST 1

RH VAP ETO 32O

CYCLE 27 CHECK VALUE 14543

TIME EPAA AVG % __GAS MG/L MG/L ALARMS & MESSAGES ACTION TAKEN
13:50 48.4 42.3 53.5 ~200 -39.9

13:50 42.4 42.5 53.5 =200 -39.9 =======-== RELEASE 3 mmmEms
13:51 54.2 44,1 33.5 -200 -39.¢

13:52 59.2 45.9 53.4 -200 -39.9

13:53 64.2 46.8 53.4 -200 -39.0

13:54 69.2 47.4 33.4 -200 -39.9

13:33 T4.2 47.6 53.3 -200 -39.¢9

13:56 79.2 47.8 53.2 200 -39.9

13:57 84.2 47.9 33.2 -200 -39.9

13:58 89.2 47.9 53.2 =200 -39.9

13:39 94.1 47.9 53.2 -200 -39.9

14:00 94.8 48.0 33.2 200 -39.9 =========z= RELEASE HOLD 3
14:01 94.9 47.6 53.2 -~200 -39.9

14:01 84.9 47.6 53.2 =200 -39.9 s========= EVACUATION 3
14:02 91.8 46.7 53.1 -200 -38.9

14:03 87.8 45.3 53.0 ~200 -39.9

14:03 B7.5 43.3 33.0 200 -39.9 SLOW EVACUATICHN

14:04 83.9 44.4 53.0 -200 -39.9

14:03 80.1 43.8 53.0 -200 -38.9

14:C6 76.3 43.3 52.8 ~-200 -38.9

14:067 72.6 43.3 52.8 200 -39.9

14:08 69.1 43.2 52.8 -200 -39.9

14:09 65.8 43.2 52.7 -260 -39.9

14:10 62.6 43.1 52.7 -200 -39.9

14:11 59.5 43.1 32.7 ~260 ~39.9

i4:12 56.6 43.1 52.6 -2060 -39.9

14:13 53.7 43.1 52.6 -200 -39.9

14:14 50.9 43.2 52.6 ~-200 -39.9

14:13 48.4 43.1 52.5 -200 -39.9 EVACUATION PRESSURE

14:15 43.4 43.1 52.5 200 -39.9 =zzzz=mzoz VACUUM HOLD 3 ==zzooooomomms
i4:16 48.4 43.3 32.35 -200 -39.9

14:16 48.4 43.3 52.5 -200 -38.9 ==o======== RELEASE 4
14:17 54.2 44.9 52.4 -200 -39.9

14:18 59,2 46.8 52.4 -200 -39.9

14:19 64.2 47.7 32.3 ~-200 ~-39.9

14:20 69.3 48.2 52.3 -200 -39.9

14:21 74.2 48.5 52.2 -200 -39.9

14:22 78.2 48.6 52.2 -200 ~-359.9

14:23 84.1 48.6 52.2 =200 -39.9

14:24 89.2 48.6 52.1 =200 -39.9

14:25 %4.2 48.6 52.1 -200 -39.9

14:25 94.8 48.6 32.1 280 -39.9 ========== RELEASE HOLD SEEESEETTREET
14:26 95.0 48.3 32.1 -200 -32.9

14:26 95.0 48.3 32.1 -200 -39.9 ========== EVACUATION 4
14:27 91.9 47.3 52.1 ~200 -38.9

14:28 87.8 45.9 52.0 =200 -39.9

14:28 87.4 45.8 52.0 -200 ~39.9 SLOW EVACUATION

14:29 43.8 44.9 51.9 -200 -39.9

14: 30 20.0 44,2 51,9 -200 -392.9

14:31 76.1 43.9 51.8 -200 -39.9

14:32 72.5 43.6 51.8 -200 -39.9

14:33 68.9 43.5 31.7 -200 -39.9



BDI AWTARES EORSCP V3Q-1 07/11/19 Thu 14:34 CYCLE 27 CHECK VALUE 14543
STERILE LOT # STACK TEST 1

PRESS THEMP (DEG C) RH VAP ETO  H20

TIME EPAA AVG % GAB MG/L MG/L ALARMS & MESSAGES ACTION TAKEN

i4:34 63.6 43.35 51.8 -206 ~-34.9

14:33 62.5 43.5 31.8 -200 -39.9

14:36 39.3 43.3 51.9 -200 -39.9

14:37 56.3 43.5 52.0 =200 -39.9

14:38 53.4 43.3 52.1 -200 -39.9

14:39 50.6 43.5 32.3 -200 -39.9

14:40 48.4 43.4 52.4 -200 ~39.9 EVACUATICN PRESSURE

14:40 48.4 43.4 52.4 ~200 ~39.9 ======coms VACUUM HOLD 4 mm=mmommmemens

14:41 48.4 43.6 52.5 -200 -39.9

14:41 48.4 43.6 52.5 -200 -39.9
MAX: 95.1 48.6 54.1 -200 -39.9 PHASE  1:40 PHASE ELAPSED  1:40
MIN: 48.3 42.3 30.2 g 0.1 CYCLE  3:29

RELEASE PHASE

14:41 48.4 43.6 52.5 -200 -39.9

14:41 48.4 43.6 32.5 -200 -32.9 LOOSEN DOOR LOCES
14:42 33.4 45.1 32.7 =200 ~39.9

14:43 38.0 46.9 52.8 -200 ~38.9

14:43 58.4 47.0 52.8 -200 -39.9 SLOW INJECTION
14144 62.3 47.8 52.8 -200 -39.9

14:45 66.3 48.2 32.9 200 -39.9

14:46 70.1 48.3 52.9 -200 ~39.9

14:47 73.7 48.3 33.0 -200 ~-39.9

14:48 T7.0 48.2 32.9 =200 -39.9

14:49 30.0 48.1 33.0 -200 -39.9

14:50 82.8 48.0 33.0 -200 ~-39.9

14:51 85.3 47.9 53.0 -200 -39.9

14:32 87.6 47.7 53.1 -200 -39.9

14:53 82.7 47.6 33.1 -200 -3%9.9

14:54 91.5 47.3 33.1 =200 -32.9

14:535 93.2 47.4 53.1 ~200 -39.9

14:56 94.6 47.3 53.2 -200 ~39.9

14:57 95.9 47.3 53.1 -200 -39.9

14:38 896.9 47.2 53.0 =200 -3%.9

14:59 97.7 47.0 53.1 -200 -39.9

14:59 98.0 47.0 53.1 -200 -39.9

MAX: 98.0 48.3 53.2 ~200 -39.9 PHASE 0:18  FHASE FLAPSED 0:18

MIN: 48.4 43.6 52.3 0 6.1 CYCLE  3:48



DDI ANTARES KORSCP V3Q-1 07/11/19 Thu 14:59 CYCLE 27 CHECK VALUE 14543
STERILE LOT # STACK TEST 1

PRESS TEMP (DEG C) EH VAP ETO H20
TIME EPAA AVG % GAS MG/L, MG/L ALARMS & MESSAGES ACTION TAEKEFN

CYCLE COMPLETE PHASE

14:59 TOTAL CYCLE 3:47 CYCLE ELAPSED  3:48

SIGNATURES: OPERATOR

SUPERVISOR




T3

EQ STERILIZER #1
LONG ISLAND STERILIZATION

175 WIRELESS BLVD. Ron 32
HRUPPAUGE, WY 11788 S
T: 1.631.435.4815

DATE 07/11/19 Thu CYCLE 27 STERILANT EO
PROG VERSION KORSCP V30Q-1 CHECK VALUE 14543
STERILE LOT #  STACK TEST 3 OPERATOR REK
CYL STRAT W 535.0
CYL, END WT SR, A
ETO USED WT LT &

STERILANT TANK LOT # 190606E000241, TARE WEIGHT: 274.0 LES

CHAMEER TEMP
VACUUM A
HITROGEN DILUTION

PROCESS PAEAMETERS

46 C, BLOWER IS USED

48.4 KPRA, 6.4 KPAR/MIN

2 CYCLES; NITROGEN: 98.0 KPAA, 5.0 KPA/MIN
EVAC: 48.4 KPAA, 6.4 KPA/MIN

GAS A 1 CYCLES; INJ: 75.4 KPAA, 2.0 KPA/MIN, 20, LGT 20 C
90.0 KPAA, 2.0 KPA/MIN, SECOND WITROGEN
GAS DWELL 90.C KPAA, ~1.0 KPA, DHELL 0:10 MMM, MAKEUPS: N2
AFTER VACUUM 48.4 KPAA, 6.4 KPA/MIN, HOLD 0:01 HH:MH
GAS WASH A 4 CYCLES; RLS: 94.8 KPRA, 5.0 KPA/MIN, HOLD 0:01 HH:MM, NITR
VAC: 48.4 KPRA, 6.4 KPA/MIN, HOLD 0:0L HH:MM
RELEASE 98.0 KPAA, 7.0 KPA/MIN
PRESS TEMP (DEG C) RH VAP ETO H20
TIHE KPAR VG % GAS MG/L MG/L ALARMS & MESSAGES ACTICN TAKEN

14:47 EXISTING HIDI OVERRIDES: BlwrOK to MAN ON

14:47 §7.1 46.
14:48 93.3 46,
14:49 88.3 45
14:49 7.9 44,
14:50 83.7 44,
14:51 78.2 43.
14:52 74.9 43.
14:53 70.8 43.
14:54 66.8 43.
14:55 62.9 43.
14:56 58.1 43.
14:57 55.5 42
14:58 52.2 42,
14:39 48.8 42,

0000 COCO b B L) E7 0D L) @ € i =

BxhVlv to HAHN OFF
Blower to MAN ON

VACUR A FPHADE

33.
33.
33.
33.
33.

~200 -39.9
~200 ~39.9
-200 -39.9
-200 -38.9 SLOW EVACUATION
-200 -38.9
33.6 -200 -39.9
33.6 200 -39.9
33.6 —200 -39.9
-200 -39.9
-200 -39.92
~200 ~38.5
-200 -339.9
-200 -39.9
—200 -39.5

o o dh Gh

L
()]

L L L L L
+
Y VR O

.

Lo Led Lo L) L L

+



DDI ANTARES KORSCP V3g-1 07/11/1% Thu 14:59 CYCLE 27 CHECK VALUE 14543
STERILE LOT # STACK TEST 3

PRESS TEMP (DEG C) RH VAP ETO H20

ITHE KPAA AVG % CGAS MG/L MG/L ALARME & MESSAGES ACTION TAKEN
14:59 48.4 42.7 33.6 —Z00 ~39.9
MAX: 97.1 46.7 33.6 ~200 -39.9 PHASE 0:12  PHASE ELAPSED 0:12
MIN: 48.4 42.7 33.6 g 0.1 C¥CLE  0:12

NITROGEN DILUTION PHASE

14:5%9 48.3 42,7 33.6 200 -38.9 ==mm—meemes NTTROGEN 1
15:00 53.5 4£3.8 33.6 -200 -38.9

15:01 58.5 456.0 33.6 2006 -39.9

15:02 63.6 47.4 33.6 -200 -38.9

15:03 68.6 48.3 33.6 200 -39.9

15:04 73.6 43.7 33.6 -200 -39.9

15:05 78.5 48.8 33.7 —-200 ~-38.9

15:06 83.6 48.9 33.7 =200 -39.9

15:07 88.6 48.9 33.7 ~200 -35.9

15:08 83.5 48.9 33.7 2006 -38.9

15:08 98.0 48.9 3.7 200 -35.9 =mmmomemees EVACUATION 1
15:10 93.6 45.4 33.7 200 -39.9

15:11 5.6 46.1 33.7 =200 -359.¢9

15:11 88.2 45.9 33.7 -200 -39.5 SLOW EVACUATION
15:iZ 54.0 44.7 33.7 -200 -39.9

15:13 79.5 43.9 33.7 -200 -38.%

15:14 73.4 43.5 33.7 -200 -39.9

15:15 76.9 43.2 33.7 200 ~39.9

15:16 67.0 43.1 33.7 200 -38.9

15:17 63.1 42.9 33.7 -200 -38.9

15:18 58.3 42.8 33.7 ~200 -39.9

15:19 55.7 42.7 33.7 200 -39.9

15:20 52.4 £2.6 33.7 -200 -3%8.9

15:21 48.9 42.6 33.7 200 -39.9

15:21 48.4 42.5 33.7 2006 -39.9 ==—e—e-e—- NTTROGEN Z
15:22 52.6 43.8 33.7 200 ~38.9

15:43 58.6 45.5 33.7 -200 -35.9

15:24 63.7 47.4 33.7 -200 -39.9

15:25 63.6 48.1 33.7 -200 -39.9

15:26 73.6 48.5 33.7 -200 -39.9

15:27 78.7 45.7 33.7 =200 -39.9

15:28 83.6 48.8 33.7 -200 -38.9

15:29 88.7 48.9 33.8 -200 -39.9

15:30 93.6 43.9 33.8 -200 -39.¢

15:31 98.0 43.9 33.6 ~200 ~39.9 s===smmm=z BEVACUATION 2
15:32 93.6 48.4 33.8 -200 -39.9

15:33 88.6 46.1 33.8 200 -38.%

15:33 88.2 45.9 33.8 -200 -39.9 SLOW EVACUATION
15:34 83.9 44.6 33.8 ~-200 -39.9

15:35 759.4 43.9 33.8 -200 -3%9.9

15:3 75.0 43.5 35.8 4200 -39.9

15:3 70.9 43.2 33.8 200 -35.9

15:38 66.9 43.0 33.8 -200 -33.9

15:3% 63.1 42.9 33.8 -200 -38.9



DDI ANTARES KORsCP V30-1 07/11/1% Thu 15:40 CYCLE 27 CHECK VALUE 14543
STERILE LOT # STACK TEST 3

PRESS TEMP (DEG C) RH VAP ET0  H20

TIME  KPAA AVG % GAS MG/L MG/L ALARMS & MESSAGES ACTION TAKEN
15:40 55.3 42,7 33.8 -200 -39.9
15:41 55.8 42.6 33.8 -200 ~39.9
15:42 52.4 42.5 33.8 ~200 -39.9
15:43 48.9 42.5 33.8 -200 -39.9
15:43 48.4 42.5 33.8 -200 -39.9
MAX:  98.0 48.9 33.8 -200 -39.9 FHASE 0:43 PHASE BLAPSED 0:43
MIN: 48.3 42.5 33.6 0 0.1 CYCLE  0:56
GAS A {EO) PHASE Add ETO
Aol =
15:43 45. 4, 42,5 33.8 -200 -39.9 ===———com- STERTLANT @ 1 =
15:44 50.6 43.0 33.8 200 -39.9
15:45 52.6 44,7 33.8 200 -39.9
15:46 54.5 45.9 33.8 400 -39.9
15:47 56.5 46.6 33.8 -200 -39.9
15:48 58.4 47.0 33.8 ~200 -39.95
15:49 60.4 47.0 33.8 -200 -39.9
15:50 62,4 46.9 33.8 -200 -39.9
15:51 64,3 45,9 33.8 -200 -39.9
15:52 66.4 47.0 33.9 ~-200 -~39.9
15:53 658.3 £7.0 33.9 -200 -39.9
15:54 70.3 46.9 33.9 -200 -39.9
15:54 70.5 46.9 33.9 -200 -3%.9 SLOW INJECTION
15:55 72.3 46.9 33.9 -200 -39.9
15:56 74.2 44,9 33.9 -200 -39.9
15:57 75.4 46.9 33.9 -200 -39.9 =s===————c SECOND HITROGEN mommmsmmas
15:58 77.5 47.1 33.9 -200 -~39.9
15:59 79.6 47.0 33.9 -200 -39.8
16:00 81.6 47.1 33.9 -200 -39.9%
16:01 83.6 47.0 33.9 -200 -39.9
16:02 85.6 47.0 33.9 -200 -39.9
16:03 87.6 47.0 33.9 -200 -39.9
16:04 89.6 47.0 33.9 -200 -39.9
16:04 90.0 47.0 33.9 -200 -39.9
MBX:  90.0 47.1 33.9 =200 -39.9 PHASE 0:20 PHASE ELAPSED 0:20
MIN: 48.4 42.5 33.8 0 0.1 CYCLE  1:16
ESTIHATED STERILANT USED THIS FHASE: 45.9, CYCLE TOTAL: 45.9
GAS DWELL (EO) PHASE
16:04 90.1 7.0 33.9 —-200 -39.9
16:05 90.2 46.8 34.0 -200 -36.9
16:06 80,2 46.6 34.0 -200 —~39.9
16:07 90.2 46.4 34.0 -200 ~39.9
16:08 90,2 45.3 34.0 -200 -39.9
16:09 90.2 46.3 34,0 -200 -39.9
16:10 30.2 46.2 34.06 -200 -39.9



DDI ANTARES HORBCP V30-1
STERILE LOT &

TiME
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T
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46.2
46.2

47.0
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BESEDS

07/11/19 Thu 16:11 CYCLE 27 CHECK VALUE 14543

R VAP
% GAS

4.
34.
34.
34.
34.

OO o

34.
33.

O

ETO
MG/L

=200
—£00
-200
—-200
~200

-200
0

P

H2Z0
MG/L  ALARMS & MESSAGES

-39.9
-39.9
-39.9
~39.9
-39.%

PHASE 0:10 PHASE ELAPSED

~39.9
0.1 CY¥CLE

AFTER VACUUM PHASE

s

L Lo B Lo L0 Q0 G 0o G L) L0 L (o 6
A N N A A A N
PR R R R R RO o000

[ I 5]
e e
O b

—200
200
—200
—200
—-200
—200
-200
~-200
~200
~200
~200
—200
~200
-200
—260

-39, CVAC -

-39,
~-39.
-39,
-39,
~-39.
-39.
-39.
-39.
-39,
-38.

-39.9 EVACUATION PRESSURE

ACTION TAKEN

O
b i
oo

memmmemmsnees AFTER VACUUM HOLD

-39.

-39,
-39.

WD MDD WD WD WD D WD WD WD WD WD WD

PHASE  0:11  THASE ELAPSED
CYCLE

—39.
G.

b= D

GAS WASH A PHAZE

34.1
a4.1
34.1
34.1
34.1
34.1

200
~200
-200
=200
—-200
—~200

0:11
1:38

=36, 0 omomoossoms RELEARSE 1

~39.9
-35.9
-39.8
~3%.9
-39.8



i

150 9001:2015 « . . TEST#81206-601
UL DQs Certificate of Calibration rewesws  yugupy
10001297 QM15 ‘ISSUED BY i LOCATION: 175 WIRELESS BLVD

CS Calibration, Inc, smruzmonroow
1533 LINCOLN AVENUE HOLBROOK, NEW YORK 11741
{631) 471-6900 FAX (631) 471-6902
CUSTOMER LONG ISLAND STERILIZATION Calibration Date 12/6/2018
DESCRIPTION SCALE / PLATFORM / DIGITAL Calibration Due 12/6/2019
MFR. FAIRBANKS PO # 155244
MODEL H90-3051 S/N H359735FE
RANGE 0-800 X 0.1 lbs ID# STERILIZER #1

This certificate was prepared by MCS Calibration, Inc. in compliance with MIL-STD-45662A, ANSI/NCSL Z540 & ISO 9001. This instrument was
calibrated using test equipment whose accuracy is traceable through the NATIONAL INSTITUTE of STANDARDS and TECHNOLOGY or accepted values
of natural physical constants, to the International Systern of Units(S! units). This instrument has been added to the MCS RECALIBRATION PROGRAM.
This certificate will not be reproduced except in full.

TEST DATA
POUNDS  POUNDS
ACTUAL  READS
0 0.0
100 100.2
200 200.2
300 300.2
400 400.2 o -
500 500.2 o : )
600 8002 ACCEPTED
700 700.2 » /%gm , ,-./;., //59
800 800.2 ve e i
7 ATz /-2 -/S
Name Date

REQUIRED ACCURACY: +/- 1 LB

SERVICE NOTE: THIS UNIT MEETS THE REQUIRED ACCURACY, "AS FOUND, AS LEFT"

ENVIRONMENTAL CONDITIONS Quality Manual Rev.24 ~ PROCEDURE MCS2009 rev. 03
72 DEG F 12
30 % RH MCS TRACEABILITY BY WT
MCS ITEM # EQUIPMENT USED TRACEABILITY # CURRENTLY DUE
8669 WEIGHTS / STEEL 71025-201 10/25/2020

A=

VALID ONLY WHEN APPROVED BY MCS QUALITY ASSURANCE PERSONNEL
B200s PG 1 of 1




:

ISO 9001:2015
9001:2 o , . TEST#81206-603
UL DQS Certificate of Calibration rewssoo gy
10001297 QM15 ISSUED BY LOCATION: 175 WIRELESS BLVD

MCS Cagibyatiﬂn’ [nic, STERILIZATION ROOM

1533 LINCOLN AVENUE HOLBROOK, NEW YORK 11741
(631) 471-6200 FAX (631) 471-6902

CUSTOMER LONG ISLAND STERILIZATION Calibration Date 12/6/2018
DESCRIPTION SCALE / PLATFORM / DIGITAL Calibration Due 12/6/2019
MFR. FAIRBANKS PO # 155244
MODEL FB350 S/N H359730FE /999994
RANGE 0-800 X 0.1 lbs ID# STERILIZER #2

This certificate was prepared by MCS Calibration, Inc. in compliance with MIL-STD-45662A, ANSI/NCSL Z540 & ISO 9001. This instrument was
calibrated using test equipment whose accuracy is traceable through the NATIONAL INSTITUTE of STANDARDS and TECHNOLOGY or accepted values
of natural physical constants, {e the International System of Units{S| units).This instrument has been added to the MCS RECALIBRATION PROGRAM.
This certificate will not be reproduced except in full.

TEST DATA
POUNDS  POUNDS
ACTUAL  READS
0.0 0.0
100 99.8
200 199.8
300 259.6
Tk 2
ACCEPTED
500 499.4
/% / L /a"-: 2 //.5?

600 599.4 7 Noms St
700 699.4
800 799.4 )25? A e T /S~ /5

Name Date

REQUIRED ACCURAGY: +- 1 LB
SERVICE NOTE: THIS UNIT MEETS THE REQUIRED ACCURACY, "AS FOUND, AS LEFT"
ENVIRONMENTAL CONDITIONS Quality Manual Rev.24  PROCEDURE MCS2009 rev. 03
72DEGF 12
30 % RH MCS TRACEABILITY BY WT
MCS ITEM # EQUIPMENT USED TRACEABILITY # CURRENTLY DUE
BE6Y WEIGHTS / STEEL 71025-201 10/25/2020

05 VALID ONLY WHEN APPROVED BY MCS QUALITY ASSURANCE PERSONNEL
Bace PG 1 of 1




LIS 7 /n[15
DAMAS TANK
SCRUBBER UNIT
DATE | TIME PH TEMP. | LQ.LEVEL| BY COMMENTS

7-1103 g3 oo x| TYT| 4L | /T 2 Jf
7.5 | 700 |—o-a | T¥| 4 | A< a7
7-119| 720 |~0.2 | § 5T 4 | MiC o 3
711198 o |mo. 2 | 5O 4 |\ KK — [ K
7-11-15|8:32 |~0.2 | 55| 44 | PR */
711197 00 |~o. 3 | 6/ g 24 Ay./’\‘ 2[4
2-11-15|3.32 |-0.3 | 64| ¥4 |/ | = /K
7111518000 =23 |77 Ve (KK »/K
7-11-/5 /030 |~ B {707 s/ & /?/\” 2 (A
7-1-s5|ttoo |~o. 3 | 4J°" | V¢ |2/ /R
7-1pg| 1l 32|05 ¢y T L | RT (A
71115108 00 |0~3 14w | 44 |1 | »/)x
7-101902.32 |-0-3 | pq | Wil | K 7T >
7115 Blog |~e~4 | g7 ¥ | 24 2 4L
7114517330 |~0. f |7/ 27 ¥ | RK | = [f
715\ oo |0 v | 2077 ¥g |2 | /X
7-l)-78\1d 30 |0 o | 4R g | o 2 [
719/ e4-0 o (27| 44 || ol
7115105 300 | LE2F| Yy /47/{_' s
7111948 00 |~0-A | 63°7| 44 |\Pr | 47
7-11151/0: 00 |~o.of | 657 g | RS i
7oAt 7 e | R |l | oy | Afp AR
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